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Obligations) Obligations} Obligations} Additional| Revised 
Program and description | Jan.31, | Mar. 31, | June 30, Require- | funding 
1959 1959 | 1959 ; ments | require- 
| (actual) (estimated) | (estimated)} ments 
es ; a Pepe —— , |_—-———--].-_—- 
70 Military personnel costs- --- _..| $122,424 | — $150, 000 | $207, 454 $11, 600 $219, 054 
Annual active duty for training | | 
df ¥ : = o<uel 27, 483 | 27, 900 1 38, 741 | 2 900 | 39, 641 
Pay during drills. ..............-| 58, 078 74, 900 + 95, 789 | £9, 600 | 105, 389 
6-month Federal status program -| 23, 656 | 31, 100 5 46, 040 | 61,100 47, 140 
Sas niscacadeens Pecetel 13, 207 | 16, 100 | SAE Lasiccty deus 26, 884 
— fp es 
7100 Command and management...------| 997 | 1, 200 Rt. wtrcn deus 1, 560 
700 Training dhe MS ce eeheatonnses 980 | 1, 250 2, 519 : at 2, 519 
7300 Materiel ; RES ee 2, 277 | 2, 900 6, 400 6, 400 
7400 Supplies and repair parts__-.-.--.---| 8,177 10, 000 14, 050 a 14, 050 
700 Services including equipment main- 
NR idn nods sib lnc aednaceke 59, 035 76, 200 MG secnsnadoves 102, 310 
7600 Antiaircraft defense. --...-..--.----- 5, 459 | 7, 200 7 8, 600 $1, 600 | 10, 200 
Total obligations (includes reim- | 
RII te 2 pees cia aa 199, 349 248, 7! 342, 893 13, 200 356, 093 
Appropriation... -- bi cadae ant eeaseeeeres | hdnvipeaddena 342, 093 13, 200 355, 293 








Limits participation in annual active duty for training in 4th quarter (within end strength of 400,000). 
* Provides for the revised rate of pay based upon obligations reported for training consummated in the first 
half of fiscal 1959 
Limits participation to 44 armory drills, a reduction of 4 drills below the 48 programed. 
‘ Provides for 48 armory drills. 
‘Limits the 6-month training input to 52,100 trainees and necessitates deferment of an additional 2,900 to 
fiscal year 1960 to meet the end strength of 400,000. 
* Provides for a 55,000 trainee input. 
Limits acceleration of NIKE program and will support but 1,650 man-years of an 1,816 program. 
* Provides for the revised technician structure and program changes approved by the Department of the 


Army, 
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Mr. Manon. Gentlemen, will you please come to order. 
We are pleased to have you here, gentlemen, for a special hearing, 


LETTER TO CHAIRMAN OF APPROPRIATIONS COMMITTEE 


The Secretary of Defense wrote a letter to the Appropriations Con. 
mittees of the House and Senate and also to the Armed Services Con. 
mittees of the House and Senate, that is, to the chairmen of those 
committees, with regard to a problem which has arisen in connection 
with the financing of the National Guard. 

I will place that letter in the record at this point. 

(The letter referred to follows:) 


Tue SecreTARY OF DEFENSE, 
Washington, March 16, 1959, 
Hon. CLARENCE CANNON, 
Chairman, Committee on Appropriations, 
House of Representatives. 


Dear Mr. CuartrMAn: The Department of the Army has found that due to 
unforeseen financial requirements and after full utilization of the available funds, 
certain adjustments will be required in the planned Army National Guard program 
for fiscal year 1959. 

As you know, the President originally recommended to the Congress an Army 
National Guard program and budget to attain a year-end strength of 360,000 for 
fiscal year 1959. However, the Congress (title III, Publie Law 85-724), pre 
scribed ‘that the Army National Guard sh: ul be maintained at an average strength 
of not less than 400,000 for fiseal year 1959.” In view of this congressional action, 
the administration revised its plan to achieve 400,000 paid status, and the De- 
partment of Defense, within the funds made available to it, has sought by every 
practical means to achieve and maintain the prescribed strength objectives. 

Last fall it appeared that the $342.1 million appropriated by the Congress was 
sufficient to cover the objectives of the aren, including $5.1 million for the 
pay increases of civilian employees of the National Guard as authorized by Publie 
Law 62-463. The absorption of the authorized civilian pay increase appeared 
possible at the time for the reason, among others, that the full number of 6-month 
trainees included in the original plan would not be required. However, since then 
unforeseen financial requirements have developed, as follows: 

(a) Pay of Army National Guard military personnel has increased because of 
a higher pay grade structure caused partly by improved reenlistments for an 
amount of $8.1 million. 

(b) Attendance at paid drills increased 2.5 percent creating an additional cost 
of $2.4 million. 

(c) The Army National Guard air defense program was accelerated in con- 
junction with the total air defense program, with increased costs of $1.6 million. 

(d) Restatement of the requirement for 6-month trainees $1.1 million. 

The above requirements, totaling $13.2 million, must now be taken care of 
within the total of $342.1 million, and as a result certain adjustments in the 
program will be necessary to stay within the amount appropriated. These 
adjustments involve either some reduction in maintenance and support expense, a 
reduction in the number of paid drills, a reduction in strength, or some combina- 
tion of these. We are studying this problem on an urgent basis with the Depart 
ment of the Army and the National Guard Bureau to achieve an optimum program 
within available funds. 

Since there are only a few months remaining in this fiscal vear it will, of course, 
be necessary for the Department of the Army to take prompt action. However, 
before any action is taken we would like to put before you and any interested 
members of your committee the full details of the optimum plan to meet this 
situation which we expect to have completed and ready to discuss with you within 
the next few days. Secretary Brucker and Assistant Secretary of Defense Fi- 
nucane are available to furnish your committee with this information. 

Sincerely, 


Nem McE roy. 
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PROVISION IN PUBLIC LAW 724 CONCERNING NATIONAL GUARD 
STRENGTH 


Mr. Manon. I have a copy of the Defense Appropriation Act, 
Public Law 724, 85th Congress, that is our bill of last year, and I am 
looking at page 5, the first paragraph at the top of the page. 

I will read the proviso which begins about eight lines down which 
states as follows 
Provided further, That the Army National Guard shall be maintained at an 
average strength of not less than 400,000 for the fiseal year 1959. 

As we know from the letter from the Secretary, some difficulties 
have arisen, and it has been suggested by the Secretary of Defense, 
Mr. Neil McElroy, that about $13.2 million of additional funds will 
be required to meet the standards set up in the appropriation bill of 
last year which I quoted a few moments ago. 

Mr. Finucane, Secretary Brucker, who will give us information on 
this? 

Secretary Brucknr. I will respond for the Army, Mr. Chairman. 

Secretary Finucane, the Assistant Secretary of Defense for Man- 
power, Personnel and Reserves, will speak for the Secretary of Defense. 

Mr. Manon. Very well. 

Give us a picture of what your problem is, Mr. Secretary. 


REASONS FOR SHORTAGE OF FUNDS 


Secretary Brucker. We will enter the fourth quarter of the fiscal 
vearon April 1. After rather careful consideration of the problem of 
complying with the direction of the Congress for the 400,000 end 
strength for the 1959 fiscal year, it is very clear that we cannot reach 
that 400,000 unless certain things ¢ are done. It is also very clear that 
the money which was originally appropriated by the Congress is 
running out. 

The way this situation occurred was this: You will remember that a 
year ago the administration budget requested sufficient moneys for 
360,000 men for the National Guard and 270,000 for the USAR. 
We will leave the USAR out of it because they are not involved in this 
picture. The number was 360,000 for the National Guard. Congress 
at that time raised that figure to 400,000 men, and supplied certain 
money, as you have stated, in the budget. 

Following the adjournment of Congress, which was in August of 
last year, guidance was given to us by the Sec retary of Defense to go 
forward with the figure “which had been approved by the Congress. 
We have been endeavoring since that time to follow the figure of 
400,000. 

Mr. Manon. Would it be proper for me to point out that you sup- 
plied us with the figures which were supposed to be adequate to 
maintain the guard at a 400,000-man level, did you not? 

Secretary Brucker. That is right. 

Mr. Manon. And we provided the funds? 

Secretary Brucker. We do not in any sense ascribe that Congress 
provided too little at that time on the basis of what we furnished. 
That is not the case at all. 
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It is our position that since that time, events have occurred which The 
have indicated otherwise. In other words, these factors developed prepa 
that I now give you for the record: cancel 


First, there is the matter of higher pay rates from improved re. In ¢ 
enlistments and longevity which no one had any idea would ocew, | to kn 
In other words, our reenlistments were better in the higher pay rate | aecom 
structure. The best estimate we have after watching it very carefully 


r pe 
month by month, will be $8.1 million in excess of what we estimated 4 nh 
year ago. both s 

Then in addition to that there was improved attendance at the Nov 
weekly drills. Based upon statistics and everything that we had You 


known prior to that time, we predicted a certain amount which would | would 
be necessary for the paid weekly drills. That amount was exceeded | |atera! 
by the attendance, and the excess amounts to $2.4 million. It isnot | Test ; 


great but it is something, and it all adds to the total. ment | 
With respect to the National Guard taking over a portion of the 

air defense problem, you will remember we had been pushing that 

program. It was accelerated more than we thought it would be by 

$1.6 million. Mr. 
The fourth thing which added to the total was the matter of the | submi 

6 months trainees restored to 55,000 in order to bring the strength up. Sec 

That is $1.1 million more, the total of all four factors I have mentioned | about 

is $13.2 million. answe 
Each of these four items I have here mentioned were very carefully Mr, 

estimated a year ago. No one could tell, however, what the exact Mr. 


amount would be and as we progressed into this fiscal year somewhat [in this 
further, we could see we would fall short. That figure is $13.2 million. | origin: 


I beli 

POSSIBLE METHODS FOR SAVING $13.2 MILLION admin 

» chia presen 

It has been suggested in the communication by the Secretary of lwo 


Defense that there be three courses adopted for the purpose of saving |  staten 
this amount of $13.2 million. 

The combination of these that the Army would be forced to take 
follows: 

The first is to defer logistical support. This is a vital thing i The 
connection with the National Guard, of course. The total deferred | man p 
would be $2.9 million. It will have to be paid sometime but it would | positic 


be deferred and we would not have it during the time we had planned If t 
to have it. perhay 
Mr. Manon. What would that actually be? think 
Secretary Brucker. | will give you the breakdown in a moment | this ps 
if you will permit me to finish this so you will get the full picture. year t] 


The second area in which we could save would be deferring the | intend 
6-month trainees which I just mentioned here, and save out of that | which 
$1.1 million. the ot 

The third course is to cancel four drills. That would save $9.2 | planne 
million. That would be four drills out of the 13 weeks in the last } tight ¢ 


quarter. I call your attention to the fact that that would not be It is 
level because some of these units would be going to camp in June and } exacth 
we would not have a full quarter to operate. In t 

However, out of the 13 drills which would be normal and usual, } &ttend 
we would have to cancel 4. of the 
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The drill schedule right before going to camp is most important for 
preparing for camp, and that is the very worst portion of the year to 
eancel drills. 

In order to cancel drills the National Guard of the States would have 
to know of the plan at the earliest possible date so that they could 
accommodate that cancellation of paid drills to the very tight remain- 
ing period of 13 weeks. 

That total then would be $13.2 million. Those are the items on 
both sides of the ledger about which you have asked me, Mr. Chairman. 

Now with respect to this other item, “Logistical support.” 

You asked me what deferring logistical support would mean. That 
would mean canceling shipments to depots and canceling interstate 
lateral redistribution of equipment in connection with reorganization. 
Test sets and tool sets for new equipment, and parachute replace- 
ment would be deferred. The total of that would be $2.9 million. 


FAILURE OF ADMINISTRATION TO REQUEST NEEDED FUNDS 


Mr. Manon. Why was not a supplemental or a deficiency estimate 
submitted to this Congress on this matter? 

Secretary Brucker. I imagine Secretary Finucane can tell you 
about that. We are the operating agency and we would be glad to 
answer any questions in our operating field. 

Mr. Manon. What about that, Secretary Finucane? 

Mr. Finucane. The sdministration does not want to ask Congress 
in this instance for a deficiency appropriation because the President’s 
original program was not the program which was finally handed to us. 
I believe there is a feeling that the Congress has gone ahead of the 
administration on this matter and they should be advised as to the 
present situation in this program. 

[ would like to make one or two comments about Secretary Brucker’s 
statement, which was very good and very accurate, of course. 


REASONS FOR DEFICIENCY 


These deficiencies are not caused by our deviating from the 400,000- 
man position, and indeed we are not deviating from the 400,00C-man 
position. 

If these deficits had shown up earlier in the year we could have 
perhaps reduced strengths to absorb some of the deficit because I 
think you understand how regretful we are to have to call off drills at 
this particular time. 1 think we are all in accord now this late in the 
year that in fact if we did not adhere to our 400,000 program, which we 
intend to do in line with the letter of February 6, 1959 on this subject 
which I directed to you, Mr. Chairman, that we could not accomplish 
the objective. So we will continue with the strength program as 
planned and finish the year, I am sure, with the objective of Congress 
right on the nose. 

It is a very difficult thing to estimate 15 or 18 months in advance 
exactly what is going to happe n. 

In the matter of the Guard, which we based our estimates of drill 
uttendance on 1956-57 figures, and indeed in the case of our estimate 
of the people who would reenlist, we found that our record in 1958 and 
1959 is very much superior, for which we are all very happy. 
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To give you an example, there were 11,000 fewer losses in the Guar 
during the first half of fiscal year 1959 than we had anticipated 

In other words, we got 11,000 more reenlistments. 

Mr. Manon. Off the record. 

(Discussion held off the record.) 


POSSIBLE TRANSFER OF FUNDS 


Mr. Manon. Here is one question which occurs to me to be perti- 
nent: Can you by any transfer operation find money for this program? 
Secretary Brucker. My answer to you is “No, sir.”” We have 
gone all through that. We wish we could. We have gone over all the 
possible sources and there are no other funds which could be used, 


NO OFFICIAL REQUEST FOR FUNDS 


Mr. Tuomas. Let me get one thing clear in my mind. 

Is the Department here seeking a request of $13.2 million? Ar 
they asking for this money? 

Mr. Finucane. No, sir. 

Mr. Tuomas. You are not? 

Mr. Finucane. No, sir. 

Mr. Fioop. Why not? 

Mr. Sixes. Is the Department of the Army allowed to ask for this 
money? 

Mr. Finucane. The administration policy is not to ask for it. 

Mr. Tuomas. These are high-ranking officials. They are not chil- 
dren. They are Secretaries, the highest level of the Department of 
Defense. 

If they cannot ask for it, who in the world can? Do you wantit 
or not? 

Mr. ANpREws. May I ask one question here? 

Mr. Manon. Please let the witness answer Mr. Thomas. 

Mr. Finucane. We would not like to call off these drills, but 
we are going to call off the drills rather than ask for a deficiency 
appropriation. 

Mr. Tuomas. Let us put it on the line. Do you want this money 
or do you not? 

Mr. Finucane. I personally wish we had enough money. I deplore 
this calling off of drills. 

» Mr. Tuomas. You are speaking in your official capacity, and in 
your official capacity you want the money? 

Mr. Finucane. We are not asking for the money. 

Mr. Sixes. Officially you are not asking for the money? 

Mr. Finucane. That is right. 

Mr. Tuomas. What about you, Mr. Brucker? 

Secretary Brucker. We are an operating agency of the Department 
of Defense. We have no right to go over the head of the Department 
of Defense to solicit any funds of any kind at any time. 

I can speak to you personally about it if you want me to speak per 
sonally about it. I am not asking for funds here because as Secretaly 
of the Army I have no authority to do that. 

Mr. Tuomas. We are talking to you in your official capacity % 
Secretary of the Army. 
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Secretary Brucker. In my official capacity as Secretary of the 
Army I have no right. The Secretary of Defense or the Defense 
Department is the agency for authorizing requests for funds to the 
Congress. 

Mr. Toomas. We ought to have Secretary McElroy, then. 

Mr. Manon. In line with Mr. Thomas’ question, the Army did ask 
the Secretary of Defense to make arrangements to permit you to ask 
for the money through the budget or otherwise. Is that not true? 

Secretary Brucker. That is correct. 

Mr. Manon. What response did you get? 

Secretary Brucker. I received no direct response. We are here 
today to respond to that at your request. 

Mr. Fioop. This is an attempt to do indirectly something they 
haven’t the courage to do directly. I am for giving them the $13 
million, put in the same language this year, and make it apply also 
to the Army and Marines as well as National Guard and Reserve, 
and stick it down their throats in spades. 

Let’s see if Congress has any authority left. 

Mr. Mauon. Are you finished, Mr. Thomas? 

Mr. Tuomas. For the present. 

Mr. Sixes. Did you request permission of the Department of 
Defense to seek this money through the regular channels, through the 
Budget Bureau? 

Secretary Brucker. There being no appropriation for it there is 
no way in which I could request that. 

I did request that they consider a supplemental on this matter 
which would amount to a total of $13.2 million. 

Mr. Sixes. Requested of whom? 

Secretary Brucker. The Secretary of Defense. 

Mr. Stxes. Were you refused? 

Secretary Brucker. No, sir; I have never been refused. This 
letter to you from the Secretary of Defense resulted, I presume, from 
the initiation of the request. 

Mr. Srxzs. A letter which came to Congress and was directed to the 
chairman of the committee. 

Secretary Brucknr. Yes. 

Mr. Stxes. You have not been authorized to ask for a supplemental 
appropriation? 

Secretary Brucker. That is correct. 

Mr. Sixes. Therefore, you cannot officially ask for a supplemental 
appropriation? 

Secretary Brucker. That is exactly right. 

Mr. Sixes. But instead you can tell the Congress what is going to 
happen to your program if the funds are not approved? 

Secretary Brucker. That I can. 

Mr. Sixes. That is what you are now doing? 

Secretary Brucker. That is what I have done, I have endeavored 
to tell you that. 

Mr. Stxes. Because of the fact you are operating under certain 
regulations, you are not permitted to come to Congress and officially 
ask for money unless your request to the Secretary of Defense for a 
supplemental appropriation had been approved? 

Secretary Brucker. That is right. There is no authority on my 
part to come unless that is done. 

38182—59——2 
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Mr. Sixes. In view of the fact this letter has come from the Seer. 
















































tary of Defense you are here to speak to the contents of that lette oe 
and to tell the Congress what will happen to the program for 400,0q) the ‘S 
members of the National Guard which it authorized and directa ae 
unless additional funds are now provided. . 
Secretary Brucker. That is precisely true, yes. t dril 
Mr. Sixes. In effect the Congress has directed a specific level | ° Mr 
operations within the National Guard. Because of circumstance We 7 
which were not foreseen you do not have the money to carry on that Mr 
program now at the level specified. Is that correct? Natio! 
Secretary Brucker. We do not have the money to carry that iM 
program out. ad : é Mr 
Mr, Sixes. Apparently because the administration did not itsedi} 44, 
recommend this level of operation the administration is not now ds di 
willing to ask Congress for enough money to carry on the program f ; 4 9 
which Congress directed. i 
Secretary Brucker. That is a matter Mr. Finucane will have to Mr 
speak on. OF sp: 
Mr. Finucane. That is correct; yes. 7 Mr 
Mr. Srxzs. Is that correct? = 
Mr. FrnucaNne. With one exception. I am sure you did not mean Mr 
it, but I think the inference is that we will not meet the 400,00} aJjote 
objective. I assure you we will. so (hy 
Mr. Sixes. I speak of the training limitations which the Secretary | 4j.5 ¢ 
pointed out in his letter. These are the activities which will be Thi 
curtailed. Mr 
Mr. Finucane. That is right. Mr 
Mr. Sikes. They are associated with the overall directive which} ,. 10; 
Congress issued in my opinion. ‘san | 
Mr. Frnucang. The 48 drills have been customary for many years. ie 
Mr. Sikes. These are parts of the regular program which wil | patio 
have to be dispensed with unless additional money is provided? Mr 
Mr. Finucane. That is right. hein: 
Mr. Sikes. You are here to tell Congress what will happen if Con perba 
gress does not see fit to provide you with additional money. Cotten 
That is all you can do under the regulations under which you work |" 7j, 
Is that correct? and ¢ 
Secretary Brucker. That is all we can do. Me 
Mr. Finucane. We are here to answer your questions. every 
ACHIEVEMENT OF 400,000 STRENGTH Po 
Mr. Manon. I do not think we have reached the 400,000 and we | Some 
may not reach the 400,000, and you will'not carry out the letter of the | | Mr 
law, will you? has b 
Mr. Finucane. As stated in the letter we sent you, Mr. Chairman, | gfess 
we will have an end strength of 400,000. We hope to have an average It ap 
strength starting from 392,000 of about 394,000 and we will be 402,000 of 40 
on the Ist of May if we maintain this schedule. fiscal 
Mr. Manon. You people are better informed as to technic } Wt 
matters and you can speak authoritatively on this, but just because | | Sec 
an executive does not favor legislation which becomes a law is ord: the a 
narily not used as a reason for not requesting necessary funds to | lespe 
implement the law of the land. I am a little puzzled here about this } end « 
situation. live v 
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Mr. Finucane. In the course of action proposed here there is no 
violation that I know of of any existing statute. In other words, if 
the Secretary of the Army feels he has to call off four drills that is 
not a Vv iolation. 

Mr. Manon. Does not the statute require a certain minimum level 
of drills, and so forth? 

Mr. Finucane. It requires certain numbers of people; yes, sir. 
We intend to meet the prescribed numbers. 

Mr. Manon. In other portions of the law having to do with the 
National Guard. 

Mr. Finucane. With the 48 drills, sir? 

Mr. Manon. Don’t you provide for the drills? 

Mr. Finucane. We always want to have 48 drills but it is within 
the discretion of the Secretary to have less. Indeed, in my experience 
in 4 years we have had combinations in which physically we did not 
have exactly 48 

Mr. Manon. I question the judgment of the Defense Department 
in not requesting the needed funds for the National Guard. 

Mr. Forp. Will the chairman yield? 

Mr. Manon. Yes. 

Mr. Forp. Is it not true, however, that in this situation there is 
related the question as to whether or not the Executive as Commander 
in Chief has the authority to set up the size of the Active Forces and 
also the Reserve Forces? 

This is an unresolved question constitutionally, 

Mr. Manon. Yes. 

Mr. Forp. So it is not all black and white in this area as to whether 
ornot the President is refusing to carry out the law of the land. That 
isan inherent issue in this problem as it is in some of the other prob- 
lems we have run into over the years. That is so with this adminis- 
tration and other administrations. 

Mr. Manon. I am just exploring this problem as I speak. I may 
bein error, but the more I speak about it the more I am convinced that 
perhaps the principle here would require a forthright request of 
Congress for these funds to implement a law of the land. 

The mandatory provisions of the law were written in the Senate 
and compromised in conference. It was a compromise. 

Members of Congress cannot always get their will with respect to 
every matter, and neither can the executive branch. 

However, when the law is written, it seems there is nothing else to 
do but to carry it out in keeping with the spirit of the law. I am 
somewhat concerned about this problem. 

Mr. Sixes. Mr. Secretary, would you tell us what your problem 
has been with reference to reaching the 400,000 strength which Con- 
gress specified should be the average strength of the National Guard? 
It appears to me that you are not, in fact, going to reach an average 
of 400,000. Consistently we have run a little below 400 ,000 during 
fiscal year 1959 and the fiscal year is now getting on toward a close 

What is the problem in reaching an average strength of 400,000? 

Secretary Brucker. On the matter of 400 ,000, if we were to have 
the amount of money that is here stated, I am now speaking with 
respect to the $13.2 million, we could reach the 400,000 figure by the 
end of the fiscal year and certainly would do the best we could to 
live up to the request of Congress. 
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Mr. Sixes. Even so, you would not reach an average for the year 
of 400,000, would you? i 

Secretary Brucker. No, sir; we would not. 

Mr. Sixzs. If you do not receive this additional money, does that 
mean that your strength figure is going to drop further below that 
average of 400,000, which the Congress specified than would otherwise 
be the case? 

Secretary Brucker. It will. 

Mr. Sixes. By about how much? 

Secretary Brucker. By about 3,000 or thereabouts. 

Mr. Srxes. What has been the difficulty in achieving the 400,000 
figure up to this point? 

Secretary Brucker. The difficulty has been the authorization of 
6-month trainees. That is a part that now remains to be given the 
final money that will put it over, or up to 400,000. 

Mr. Srxss. Has the difficulty in reaching 400,000 been entirely one 
of money? 

Secretary Brucker. It has been one of having sufficient money to 
enlist and enter into training sufficient 6-month trainees. 

Mr. Sixes. Has this been due to the manner in which the money 
voted by Congress has been allocated by the Bureau of the Budget 
or has it been due to a shortage of money in the appropriation? 

Secretary Brucker. It is very difficult to distinguish between 
those two for this reason—— 


ALLOCATION OF FUNDS 


Mr. Srxes. Either Congress gave you enough money or it did not. 
If it gave you enough money, either the Department has allocated 
that money in time to take care of National Guard needs or it has not, 

Secretary Brucker. There is a slight difference between the amount 
of money that Congress appropriated or gave us and that which we 
allocated to the subdivision of trainees of $1.1 million that we must 
have if we are going to reach the 400,000. 

Mr. Srxes. Of the $1.1 million, that, in itself, would not affect you 
greatly, I would think. 

Secretary BruckrErR. About 3,000 trainees. 

Mr. Srxes. What about the allocation of funds? Has the allocation 
of funds been held back in any way so that you have been handicapped 
in your program? 

Secretary Brucker. The allocation of funds has been on a different 
basis between us concerning the way in which the money should be 
allocated for strength. : 

Mr. Sixes. Has the money been allocated as you requested it? 

Secretary Brucker. Not always; no. ' 

Mr. Stxes. Could you have reached a higher average strength if 
the money appropriated by Congress had been allocated as you 
requested it? 

Secretary Brucker. As events turned out, it would appear that 
that is correct. That it could have been reached on a different basis. 

Mr. S1xzs. Could you provide a table for us showing your requests 
for funds and the actual allocation of funds? 

Secretary Brucker. Yes; we could provide that for the record. 
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(The table referred to follows:) 


Army National Guard, fiscal year 1969 


{In thousands] 


President’s request Apportionment 


Appropri- 
Program by activities Initial Amended ated Initial Revised 
budget budget (Sept. 17, 
1958) 


— 


Military personnel costs. -.....----- $172, 040 $184, 414 $211, 814 
Command and management 1, 460 1, 460 1, 460 
DIMEN Dig aatbuacepebwadtSwaddeotsecs 2, 500 2, 500 2, 519 
OO ey ea eee 6, 400 6, 400 6, 400 
Supplies and repair parts- - 14, 000 14, 000 14, 000 
Services, including equipment main- 
tenance... .. hdatuiat a mpleip cacmighos 93, 000 93, 000 97, 300 102, 300 
Antiaircraft defense_............---- 8, 600 8, 600 8, 600 8, 600 


Total (for direct obligations) _..---- 298, 000 310, 374 342, 093 339, 162 342, 093 


Nore.—Initial apportionment actions shown in col. (d) above, reduced the 6-month training program 
and officers’ pay and allowances by $8,031,000; provided $5,100,000 for civilian pay act costs which were not 
provided for in the appropriation; and established a BOB reserve of $2,931,000. 

Revised apportionment action as shown in col. (e) above released the BOB reserve of $2,931,000, with the 
result that the entire amount appropriated has now been made available for use. 


Mr. Forp. May I ask a question? 

Mr. Sixes. Of course. 

Mr. Forp. Was the money allocated to you the way it was justi- 
fied at the time the budget hearings were held? 

Secretary Brucker. I will have to get that for the record. I will 
have to check that, Congressman Ford. 

Mr. Forp. It is a little complicated by the fact that the budget 
request itself was predicated on 360,000? 

Secretary Brucker. That is right. 

Mr. Forp. However, we gave funds for an average strength of 
400,000 predicated on figures submitted to the committee on a break- 
down basis. 

What we ought to have is a comparison of the budget figures as 
submitted to this committee for its action and the execution of that 
program for comparison. 

Secretary Brucker. We will be very glad to get it. I am sure 
that General Traub can give you a quick statement of that now and 
then we will supply that for the record later. 

(The information referred to may be found above.) 

General Travus. Mr. Ford, I think the answer as to whether or not 
the money allocated by Congress was used for the purposes intended 
can be answered as follows: It was, except for $5.1 million which was 
used for the civilian pay increase, within the National Guard appro- 
priation. 

FINANCIAL ELEMENTS NOT FORESEEN 


Mr. Forp. In your supplemental before the Congress currently was 
there $5 million-plus asked in this category to take care of that 
deficiency? 

General Traus. No, sir. 

Mr. Forp. The civilian pay increase problem does not interfere 
with your 400,000 average strength? 
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General Traus. No, sir, except to the extent that we were required 
to absorb this amount within the total National Guard appropriation, 

I am trying to clarify and to be as explicit and as specific as I cap 
as to the use of the money in the National Guard appropriation. One 
might say that the moneys appropriated by Congress in the Ne 
tional Guard appropriation were used for National Guard activities, 

Mr. Foro. If every penny that Congress had appropriated for the 
400,000 average strength had been allocated for strength, you would 
not be here on that problem today; is that right? It cannot help but 
be, if your figures are accurate. 

The only deficiency before us today is on the pay of civilian per- 
sonnel. 

Mr. Finucane. Mr. Ford, for years now, we have based our esti- 
mates upon experience of drill attendance and reenlistments. Had 
these estimates been correct, we would have been exactly on target 
and made the 400,000, and we will still make the 400,000. This $1.1 
million that we are noting is only the difference between the man who 
is enlisted and goes to camp now and the man who is enlisted and goes 
to camp in fiscal year 1960. So we are still going to make the 400,000, 

Mr. Forp. Then there are only three items. 

Mr. Finucane. There are three items we could not foresee. We 
are going to be in the same trouble next year. We have more people 
ree nlisting than our experience showed when we made up our program 
and we have more people attending drill than our experience showed 
historically when we made our program. 

Both of them are a great improvement of our readiness, but both 
of them cost extra money. The increase in the grade structure of the 

reenlisted people costs us $8.1 million. The increase in drill attend- 

ance costs us $2.4 million. The difference in this is whether we send 
a thousand, 2,000, or 3,000, to start 6-month training after high school 
in fiscal 1959 or 1960. If they go on active duty. training in fiscal 
year.1959, the cost is $1.1 million. 

Mr. Forp. As I understand it, there are three elements which this 
committee and the Congress did not foresee. 

Mr. Finucane. That is correct. 

Mr. Forp. Consequently, it did not adequately fund; one, the 
increased drill paid attendance 

Mr. Finucane. That is correct. 

Mr. Forp. As an unforeseeable factor, it involved how much 
money? 

Mr. Finucane. $8.1 million. 

Mr. Forp. As that directly relates to the competence of the guard, 
and I am sure—— 

Mr. Finucane. I beg your pardon. The increased number of 
people attending drill, did you ask? 

Mr. Foro. Yes. 

Mr. Finucane. That is $2.4 million. 

Mr. Forp. That directly relates to the competence of the guard 
and I doubt if we would want any decrease in that under aby 
circumstances. 

Mr. Finucane. I agree. 

Mr. Forp. Mr. Secretary, the reenlistment rate increase costs how 
much? 

Mr. Finucane. $8.1 million. 
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Mr. Forp. We are all in favor of that. We talk about it a lot and 
I do not see how we can hesitate to fund for it. 

The other item is $5.1 million for civilian pay? 

Mr. Finucane. No, sir. We have apportioned that. 

Mr. Forp. We did not fund for that and that is in this program? 

Mr. Finucane. That is correct. 

Mr. Forp. That does not relate to the 400,000 average strength? 

Mr. Finucang. None of them do. 

Mr. Forp. That $5.1 million has been used for other purposes, the 
increase of pay which Congress approved? 

Mr. Finucane. Correct. 

Mr. Forp. If we approved that legislation, we ought to reimburse 
the National Guard fund for that because that was our responsibility, 
not anybody else’s? However, I believe the Army Guard could 
absorb that amount. 

Mr. Finucane. It was not provided for in the appropriation. 

One other point which should be included in your line of questioning 
is the $1.6 million needed for speeding up the National Guard take- 
over of NIKE sites, which again is a wonderful program I am sure 
we are all in accord with—— 

Mr. Forp. Of course, that was something that could have been 
forecast by the Army, and the Department of Defense, at the time 
the budget was submitted? 

Mr. Finucane. | think we underestimated in all four categories 
myself. 

Mr, Stkes. Now may I request——— 

Secretary Brucker. On that last item, I would like to say this: 
It is a question of whether we could have forecast it any more ac- 
curately than was done as to the takeover of the NIKE. We have 
been trying to accelerate that program. If we have gone a little 
too fast in doing it, it is only in the interest of national defense and 
to get the Guard in there 

Mr. Srxes. There are four items in which there is a deficiency. 
Mr. Secretary, you listed them, or Secretary McElroy listed them, as 
A, B, C, and D. 

I would like these to be listed in the record with your statement 
showing the effect of each of those shortages on the National Guard 
program if the money is not provided. 

That can be submitted for the record. 

Secretary Brucker. Yes, sir. 

Mr. Sixes. Or any of these four alternative situations. 

Secretary Brucker. Yes, sir. 
(The material referred to follows 


=} 














STATEMENT OF UNFORESEEN FINANCIAL REQUIREMENTS FiscaL YEAR 1959 AND 
Impact 1rF ADDITIONAL Funps Not RECEIVED 








A. Pay of Army National Guard military personnel has increased because 
of a higher pay grade structure caused partly by improved reenlistments for an 
amount of $8.1 million. 


a aceat Deferral of critical logistical support to Army National Guard, such 
as 


(1) Deferral of shipments of excesses to depots and lateral distribution of 
supplies and equipment between States. 
Deterral of the purchase of badly needed tool sets and test sets for 


new equipment, and replacement parachutes, tentage, et cetera. 
(3 


(2) 


3) Cancellation of armory drills. 
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B. Attendance at paid drills increased 2.5 percent creating an additional eos 
of $2.4 million. 

Impact.—-Cancellation of armory drills. 

C. The Army National Guard air defense program was accelerated in conjune. 
tion with the total air defense program, with increased costs of $1.6 million, 

Impact.— Deferral of the purchase of badly needed tool sets and test sets for 
new equipment, and 1:enlucement parachutes, tentage, et cetera. 

D. Reinstatement of the requirement for 6-month trainees $1.1 million. 

Impact.—Will not provide sufficient input of 6-month trainees in support of 
the congressionally prescribed strength. 


EFFECT ON GUARD IF FUNDS ARE NOT MADE AVAILABLE 


Mr. Srxes. Would you say that each of the four alternative situa. 
tions are undesirable? In other words, would each of these shortages 
have a damaging effect on the National Guard program if they were 
allowed to continue? 

Secretary Brucker. I would say that each of them, or a combina. 
tion of any of them, would have very unfortunate results. 

Mr. Srxzs. There is a question about the way in which this money 
should be provided, if the Congress should decide to provide it. 

If this money is to be supplied to the Department of Defense, it 
would almost necessarily have to be in the coming deficiency bill if it 
is going to reach you in time to be of value in allowing you to program 
for its utilization; is that correct? 

Secretary Brucker. Can I answer that further than yes by saying 
the reason why I say ‘‘Yes’’? 

Mr. Sixes. Of course. 

Secretary Brucxsr. I think, in line with what all of you have dis 
cussed here, that what you are trying to do is to consider carrying 
out the intent of Congress in the 400,000 figure. I want to work in 
that direction and have been directed to do so by the Department of 
Defense. It is our desire to doit. If we are going to do that, the only 
way we can do it is to have it done promptly, now. I must take action 
on this thing within the next 7 to 10 days unless we get some assurance 
that you do not want it done. It is only fair to the Chief of the 
National Guard Bureau who has to take the responsibility of the 
criminal statute of the Congress in not carrying out his duty, that! 
authorize him to send telegrams or some word of some kind by April! 
so that the men in the field may know the extent and scope of their 
responsibility and what they must do or not do. 

I would feel derelict in my duty if I did not have some answer t 
this thing one way or another. 1 will have to send guidance out 0 
order it to be sent out very, very shortly. 


OBLIGATIONS AND EXPENDITURES 


Mr. Manon. Mr. Secretary, will you place in the record and make 
available to us this afternoon, if you can, your obligational figure 
with respect to the various categories? That is, exactly where you 
are with respect to expenditures and obligations? 

I assume that these are the figures which have led you to mak 
the statements and form the conclusions which you have expressed 
here. 

Secretary Brucker. We have them right here. 

The schedule is made up now. 
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(The material referred to follows:) 


Obligation and requirement schedule 


[Dollars in thousands] 








| | 
Obligations| Obligations} Obligations} Additional | Revised 
Program and description Jan. 31, Mar. 31, June 30, Require- funding 
1959 1959 1959 ments require- 
(actual) | (estimated)| (estimated) ments 


7000 Military personnel costs........-..-- $122, 424 $150, 000 $207, 454 $11, 600 $219, 054 
Annual active duty for training- 

7 27, 483 27, 900 | 1 38, 741 2900 | 39, 641 
Pay during drills 58, 078 74, 900 3 95, 789 9, 105, 389 
6-month Federal status program 23, 656 31, 100 5 46, 040 ; 47, 140 
ei Bsccdcucdddcawscdiscdacteds 13, 207 16, 100 Th Ge Facenndcs 26, 884 


Command and management 997 1, 200 | , 560 | 1, 560 
Training 980 1, 250 | 5190 |... aaeil 2, 519 
SRR oc cninscnaseanadean 200 2, 900 3, 400 |_- 6, 400 
Supplies and repair parts__- , 177 10, 000 , 050 | 14, 050 
Services including equipment main- 

tenance.-.- , 035 76, 200 310 |-_- scaud 102, 310 
Antiaircraft defense. ............-... 5, 459 7, 200 78, 600 | &166 10, 200 


Total obligations (includes reim- 

bursement) 199, 349 248, 7! 342, 893 13, 356, 093 
Appropriation 342, 093 | 13, 200 | 355, 293 
| | 

















1 Limits participation in annual active duty for training in 4th quarter (within end strength of 400,000). 

? Provides for the revised rate of pay based upon obligations reported for training consummated in the first 
half of fiscal 1959. 

i Limits participation to 44 armory drills, a reduction of 4 drills below the 48 programed. 

‘ Provides for 48 armory drills. 

§ Limits the 6-month training input to 52,100 trainees and necessitates deferment of an additional 2,900 to 
fiscal year 1960 to meet the end strength of 400,000. 

§ Provides for a 55,000 trainee input. 

? Limits acceleration of NIKE program and will support but 1,650 man-years of an 1,816 program. 

§ Provides for the revised technician structure and program changes approved by the Department of the 
Army. 


FAILURE OF DEFENSE DEPARTMENT TO REQUEST REQUIRED FUNDS 


Mr. Manon. All right. We are going to have the deficiency bill 
before the full committee tomorrow. 

Secretary Brucker. Would you tolerate my saying something 
here? 

[ want to add to what I previously said. 

In my previous reply, I did not want it in any sense to appear that 
Iam endeavoring to say that, right or wrong, I am going to send out 
some messages. If I know it is the will of the committee to take action 
upon the matter by giving some supplemental funds, then most cer- 
tainly I would be encouraged to the point where I would not feel I 
was violating the law or my duty to withhold any action until such 
time as the Congress decided what it wants to do. 

Mr. Manon. The adjutants general of the various States have 
already been notified of the difficulty. They have wired and called 
members of this committee. 

Secretary Brucker. They have not been officially notified that 
they are to cancel drills. That is a final act. 

Mr. Manon. You are correct. 

As I said earlier, I am going to check my remarks and my phrase- 
ology, but I do not quite understand how men of good will and good 
judgment can come before us on this problem without saying forth- 
rightly what they want Congress to do. It is up to you to admin- 
ster the Department of Defense and the failure to request needed 
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funds is being ascribed to the fact that this was not recommended 
by the Department of Defense in the first place. 

Secretary Brucker. Mr. Chairman, | do not think Secretary 
Finucane has the authority to do more than he said. I think he said 
just es much as he can. 

Mr. Manon. I agree with that thought. The question is, Does the 
Department of Defense feel that, in view of all of the circumstances, 
including the law and the place we find ourselves in at the moment, 
the funds should be provided by Congress? 

Yet, this is not sufficient anxiety and determination to maintain 
the power and strength of the National Guard at this critical moment 
in world history, to speak up and say as men of good will who are 
interested in the welfare of this country and national defense, “Yes, 
we didn’t like that program and we didn’t recommend it, but under 
the circumstances at this moment, we think you ought to provide 
the money.”’ 

It is clear that without the funds in question the readiness of a part 
of our ready defense force will deteriorate, and at a time of great 
international tension. 

Off the record. 


(Discussion off the record.) 


POSSIBLE TRANSFER FROM ARMY O. & M. 


Mr. Manon. Why in the O. & M. figures for the Army, General 
Traub, can you not provide funds to meet part of this deficit? You 
have considerable leeway under the language of the law. 

General Traus. Mr. Chairman, we are woefully short in O. & M., 
as you know. 

Mr. Manon. The total O. & M. for the Army is how much? 

General Travus. We are already in for a supplemental appropria- 
tion. 

Mr. Manon. How much is it, over $3 billion? 

General Traus. The total O. & M. appropriation is a little over 
$3 billion. We have already come in for a deficiency appropriation 
of $42.4 million. 

Mr. Manon. I wanted to get that in the record because with 
foresight in planning it might have been possible to shade things 4 
little and on some other programs, and to have taken care of this 
thing. 

General Traus. I would answer that for the O. « M. appropriation 
during the year we have been on a most austere basis. and not only 
are we on an austere basis but we were going into a deficit position 
This has resulted in our budget request for an additional $42.4 million 
in order to get us through fiscal vear 1959. 

Under the circumstances, it may be concluded that there are no 
extra funds in the O. & M. appropriation. 

Mr. Forp. May I ask a question at this point? 

Mr. Manon. Yes. 


COST OF CIVILIAN PAY INCREASE 


Mr. Forp. Am I right that in the National Guard civilian pay area, 
there is how much money involved because of the pay increase law 
that Congress enacted? 
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Mr. Finucane. $5.1 million. 

General TrRaus. $5.1 million was utilized in the appropriation of 
the moneys that Congress appropriated for the increased strength of 
the National Guard. That much was devoted to civilian pay in- 
ereases. I have been informed also that the $ $5.1 million figure is the 
figure for the total amount involved in the civilian pay increase. 

Mr. Forp. Will you repeat that? 

General Traus. The $5.1 million is the total amount involved in 
the National Guard appropriation for the civilian pay increase. 

Mr. Forp. Against a total pay for the civilians in the National 
Guard account? 

General TrRauB. Perhaps we can supply that for the record, sir. 

(The information referred to follows:) 

The total civilian pay of the Army National Guard is $96,521,000 which does 
not include FICA or retirement funds. 

Mr. Forp. That was based on the law which Congress passed in 
the last session? 

General Traus. Yes, sir. 

Mr. Forp. Of course, it could not be foreseen in the budget for 
fiscal year 1959 at the time that that law was enacted? 

General Traus. That is correct. 

Mr. Forp. In the deficiency which was requested for pay to meet 
the needs of this pay increase legislation, was there anything requested 
for the National Guard portion? 

General Travus. No, sir. 

Mr. Forp. How much was requested by the Department of the 
Army for the civilian pay increase? 

General Traus. The total in the supplemental appropriation for 
the cost of Lebanon and the cost of the civilian pay increase was 
$42.4 million in the operation and maintenance appropriation, and 
$9 million in the research and development appropriation for a total 
of $51 million. 

Mr. Forpv. How much of that was predicated upon the law that 
Congress passed for the increased civilian pay raise? 

General Travus. All except $25 million in the operation and mainte- 
hance appropriation. The $25 million is assessed against the emer- 
gency in the Middle East. 

Mr. Forp. What is the amount? 

General TrauB. $17 million and $9 million would be a total 
$26 million. 

Mr. Forp. That is all, Mr. Chairman. 

Mr. Sixes. Mr. Laird? 


REQUEST FOR FUNDS BY DEPARTMENT OF THE ARMY 


Mr. Larrp. I have been in and out of the committee room because 
of the rollealls on the floor of the House, but it is not clear in my mind 
when the Department of the Army made the request for these funds 
to the Department of Defense. 

Was it at the time the deficiency bill was me prevared? 

Secretary Brucker. On February 12, 195 

Mr. Larrp. The deficiency was already a ‘fore Congress at that 


time. Could you not tell that you would have a deficie ney before 
that time? 
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Secretary Brucknr. That is the date when the request was made. 
That was the time when it was determined what would occur and 
what we had. We wanted to have that information go to the Depart. 
ment of Defense and we made the recommendation. 

Mr. Larrp. You were asked to have your deficiency requests in by 
a certain date and the Department of Army was given instructions 
through the Department of Defense from the Bureau of the Budget 
to have their requests for deficiencies in by a certain date; is that 
correct? 

Secretary Brucker. I do not know about the date. 

It was X date, whatever it was. I do not know when that was, 

Mr. Larrp. It was impossible to tell this until the 12th of February? 

Secretary Brucker. The magnitude of it was determined as of 
that date, February 12, when I sent the communication to the 
Department of Defense. 

Mr. Lairp. Is that the reason there is no formal request before us, 
because it did not come in in time? 

Secretary Brucker. I do not know anything about that, sir, 
because that goes to Defense. I do not like to refer to Secretary 
Finucane here, but he represents Defense on it and he could speak 
as to what their reason was. 

Mr. Larrp. Their reason, of course, is that they had already sub- 
mitted their request for deficiencies for 1959 by the time you had 
determined there would be a deficiency; is that correct? 

Secretary Brucker. I would have to inquire here to find out the 
answer to that. I have before me here the chronology of the Army 
part in this matter but I do not have the chronology of the other. 

Mr. Larrp. It would seem to me that the Department of the Army 
on the pay of civilian personnel, required by the Pay Act, certainly 
could have had an estimate ready in time to be considered with all 
of the other deficiencies for 1959. 

Secretary Brucker. The civilian pay increase of $5.1 million was 
not a part of the deficiency bill referred to because we were required 
to absorb it within the total National Guard appropriation. 

Mr. Lairp. You did not make your request until sometime on or 
after the 12th of February? 

Secretary Brucker. That was when the formal request went in, 
that is on the National Guard. 

Mr. Lairp. That is all. 

Mr. Stxes. Mr. Weaver? 

Mr. Forp. May I ask a question? 

Mr. Sixes. Yes. 


CONSIDERATION OF REQUEST BY DEFENSE DEPARTMENT TO BUDGET 
BUREAU 


Mr. Forp. Did the Department of Defense ever, after February 12, 
when the Department of Army made its request, submit a proposal to 
the Bureau of the Budget for this item? 

Mr. Frxucane. We did not submit a request to the Bureau of the 
Budget for a supplemental. 

Mr. Forp. When was your other supplemental request, or def 
ciency, sent to the Bureau of the Budget? 
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Mr. Finucane. | regret very much, Mr. Ford, that I work in the 
personnel area now and none of these papers mentioned here have come 
tome. If you will ask Mr. Cooper here, he will answer those questions 
definitely. 

General Moore. Representatives of the Bureau of the Budget have 
studied this matter with representatives of the Department of 
Defense. It was not sent in a formal manner requesting submission 
of a supplemental estimate. 

Mr. Manon. Off the record. 

(Discussion off the record.) 

General Moore. | might clear the record just a little bit on this 
item. 

You are talking about the items which were submitted for all 
appropriations to cover certain deficiencies caused by the pay in- 
creases ? 

Mr. Larrp. It was my understanding that instructions went out to 
all Departments from the Bureau of the Budget to have their defi- 
ciencies for 1959 in the hands of the Bureau of the Budget on or 
before the 13th of December. Il may have to correct that date. 

General Moore. That is correct. 

I am advised—and please correct me if I am wrong—that this 
situation was not clearly in mind at that time, that there were devel- 
opments in this National Guard matter which were not known then 
and we had not projected requirements far enough to warrant inclusion 
merely for that purpose at that time. 


AWARENESS OF NEED FOR FUNDS 


Mr. Forp. I can believe that is true for most items, but I cannot 
believe it is true and accurate as far as civilian pay increases are 
concerned. I have seen no evidence which would convince me 
otherwise. 

General Moore. I am advised that the projections—and I do not 
know how carefully they were made—indicated at that time that the 
$5 million could be absorbed and still comply with the mandate. 
Maybe Mr. Finucane can throw some light on that. 

Mr. Finucane. That statement is in the Secretary’s letter. 

This might help a little bit: When it was considered that the $5.1 
million should be absorbed, it was felt that the Guard itself would 
require fewer people to be trained than had been originally projected. 
In other words, we hoped to get more of the 2-year men leaving the 
Active Army into the guard. It so happens that the projection was 
correct as far as the reenlistments were concerned. We did have 
11,000 fewer losses in the first half of fiscal year 1959. But we lost 
the 11,000 within the same 6 months by a falldown in the number 
of 2-year obligors joining the guard. So we in essence have had 
to do as the Secretary stated, increase the enlistments of 6-month 
trainees. I do not profess to say that that covers the whole $13.2 
million. I do not think it does. As I say, I am not in the financial 
area here. 

Mr. Forp. I only say again that I cannot understand how there 
Was not an awareness that you would need $5.1 million for civilian 
pay increases when the law was passed by Congress over a year ago. 
lf there is any evidence to the contrary, I would like to see it. 





DEFENSE DEPARTMENT NOT REQUESTING FUNDS 


Mr. Weaver. I had to leave to vote, and I have not been here to 
follow all the testimony, but it would seem to me that the tone of 
the letter from the Secretary of Defense is in pretty strong language 
and that they do want the money. Is that correct? 

Mr. Finucanr. We are not going to ask the Congress for supple. 
mental appropriations. 

Mr. Weaver. They seem to say if they do not get it, they will 
have to do this and do that. 

Mr. Finucane. That is one of the actions we propose to take. 

Mr. Weaver. What do you think about that, Secretary Brucker? 

Secretary Brucker. I think Secretary Finucane answered the 
question before, while you were out. 

Mr. Manon. While he was out answering the rolleall. 

Secretary Brucker. When you were out answering the rolleall, as 
I should have said for the record there, Secretary Finucane said he 
was not authorized to advance beyond the import of the letter to say 
that, that his instructions and all that he was instructed- 

Mr. Finucane. I did not say that I could not. 

Secretary Brucker. I would not presume to quote him, and he 
is here. 

Mr. Weaver. But you would like to have the money, from what |] 
understood you to say. The Defense Department would like to have 
the money. 

Mr. Finucane. | would put it another way. Personally, I think it 
would be too bad if we have to call off these four drills. 

Mr. Weaver. That is all I have. 

Mr. Manon. Mr. Thomas. 


ACCURACY OF ESTIMATE 


Mr. Tuomas. Mr. Chairman, I do not want to belabor the point. 
Is this record clear as to where your breakdown of $342 million plus 
the $13.2 million is going and how much guesswork is in the estimate? 
How much guesswork is involved in this estimate, Mr. Secretary? 
What part of this $13 million is just to increase your strength from 
360,000 up to 400,000? 

Secretary Brucker. Answering your two questions, first I think all 
of the guesswork is eliminated from this problem now. We will get 
the 400,000 if we get the amount we have stated here. 


PRESENT STRENGTH 


Mr. Tuomas. Do you have the 400,000 total strength now? 

Secretary Brucker. No; we do not. 

Mr. THomas. How many do you have now as of today or the nearest 
date that you have, Mr. Secretary? 

Secretary Brucker. 391,600, General McGowan informs me, a 
the moment. 

Mr. Tuomas. 391,000 now? 

Secretary Brucker. That is right. 

Mr. Tuomas. What strength did you have 60 days ago, General? 

General McGowan. The guard has always been able to meet any 


goal in that line where the money has been provided, sir. I think the 
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Secretary is saying that the guard will carry out the will of Congress 
if the money is provided. 
Mr. Manon. You did not answer the question, General. 















































; General McGowan. I endeavored to. [am sorry. 

ge Secretary Brucker. The question he asked you, General McGowan, 
was: What was the strength of the guard 60 days ago? Is that correct? 

le- Mr. Tuomas. Yes. 

General McGowan. I am sorry, I did not hear that. It was 
il) | $319,968 on 31 January. 

Mr. THomas. It was more 60 days ago than it is now? 

General McGowan. That is correct. 
ap? Secretary Brucker. May I answer the second part of the question 
he | that you asked, sir? 

Mr. THomas. Go ahead. 

Secretary Brucker. There isn’t any question in the estimate, 
as | either, about the balance of the matter here, because from the number 
he | of reenlistments, and particularly in the higher grades, we can now 
ay | predict as accurately as possible what it will be—as accurately as it is 

' | humanly possible—for the fourth quarter. We know we will have 
improved attendance at weekly drills. We know attendance always 
he | increases as it gets toward the summer camp time. We have a factor 
that we use. ‘This increase or improvement of attendance at weekly 
tI } drills has now gotten to the point that it is not a rough estimate, 
we | but is pretty accurate. 
cit OPERATION AND MAINTENANCE FUNDS INVOLVED 
Mr. THomas. Mr. Secretary, is there any operation and mainte- 
hance money in this request at all? 
Secretary BrucKER. There are no operation and maintenance funds 
involved here except the $1.6 million for the increased NIKE pro- 
gram. However, if we do not get the money certain logistic support 
int. | items will have to be deferred. 
lus Mr. Taomas. That is what prompts my question. In case you get 
te? | thismoney, how much of it will you spend for operation and mainte- 
ry’ | nance. 
‘om Secretary Brucker. With the exception of the $1.6 million for 

NIKE, we will spend for logistical support $2.9 million in the fourth 
-all | quarter, which we would have to defer otherwise. 
gel 

EFFECT OF APPROPRIATION OF LESSER AMOUNT 

Mr. Tuomas. If you take this fund, could you get by without 
crippling any of the activities of the guard on $5.5 million or $6 
million? ; 

Secretary Brucker. We could not, and I would not recommend it. 

rest | lf you are going to leave the amount as it is here, no amount appro- 
priated, then I certainly am going to do the best I can. But IL will 

, at | have to do all of the things that are mentioned here in order to reach 
that $13.2 million. I would not endeavor to think that I could do 
more in one of these fields than in another. 

In other words, I would not want to cut out more than four drills 
? order to keep the logistical support in fiscal year 1959. 
ms Mr. Tuomas. You do not miss any drills with your $13.2 million, 
the | 40 you? 
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Secretary Brucker. That is correct, you do not miss any drills, 

Mr. Tuomas. But you have operated on fewer than four drills g 
month. 

Secretary Brucker. Do you want to speak about that, General 
McGowan? 

General McGowan. We have held not less than 48 drills, sir, each 
year since World War II, with the exception of an occasional unit 
which in one fiscal year goes to field training in, say, August—Sep. 
tember, and in the same fiscal year the following June may again go 
to field training. For example: 9 company size units were authorized 
to hold 47 drills in fiscal year 1958. Otherwise every unit held 48 
drills. 

Mr. Tuomas. No further questions from me, Mr. Chairman, 
Thank you. 

OPERATION AND MAINTENANCE FUNDS 


Mr. Sixes. May I ask one or two questions? 

Is there a shortage of operation and maintenance funds in connec- 
tion with this situation? 

Secrerary Brucker. No, there is no shortage. You mean in 
the four items of the higher pay echelon? 

General Traus. For the record, I believe I answered before that 
this program of additional trainees will require $3.8 million in regular 
operation and maintenance, Active Army operation and maintenance, 

Mr. Mauon. While you were answering the rolleall, he pointed out 
that they already have a deficit and have asked for funds supple- 
mental in this area. So they could not absorb it from available funds. 


EFFECT ON GUARD IF NO FUNDS ARE MADE AVAILABLE 


Mr. Sixes. To go back to the general question, what you have been 
telling us, as I understood it, is that if Congress does not provide this 
money, we are confronted with a situation in which there will be an 
actual deterioration of the guard structure in a very critical period. 

Secretary Brucker. To the extent that I have testified here we will 
have to defer logistical support, we will have to defer the six-month 
trainees, and we will have to cancel the four drills if we do not gett. 

(Off the record.) 
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D. D. WYATT, ASSISTANT DIRECTOR, OFFICE OF SPACE FLIGHT 
DEVELOPMENT 
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Mr. Tuomas. Gentlemen, will the committee please come to order? 

We have with us this morning the National Aeronautics and Space 
Administration, and we have a lot of our distinguished and old friends 
here with us. It is nice to have the Administrator, Dr. Glennan, who 
is well and favorably known to this committee. He used to be a mem- 
ber of the Atomic Energy Commission. 

Here is our distinguished friend of many years standing, Dr. Hugh 
Dryden, who of course is not only an able scientist in his own right 
but one of the top Government administrators in anyone’s book. 

Then we have Dr. Abe Silverstein, Director of Space Flight Devel- 
opment. Doctor, it is nice to have you aboard. 

Sometime I wish you would take about 5 minutes off and tell us the 
difference between the act you are now operating under and the old 
NACA Act. Can you do that for us? 

Dr. SunversTEIn. Yes, sir. 

Mr. Tuomas. We will call on you and give you about 5 minutes, 
and you ought to be able to do that in 5 minutes. 

Then we have Dr. Wyatt, or am I promoting him? He is Assistant 
Director of Space Flight Development. Are you not a doctor yet? 

Mr. Wyatt. No, sir; it is mister. 

Mr. THomas. We will certainly promote you and make a doctor 
out of you. We might make you a professor. 


(1) 
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Then we have Dr. Homer Newell. We are glad to have our old 


partner back with us again. It is nice to see you, Doctor. 
Dr. Newey. Thank you. 
o? 


Mr. Tuomas. How is everything 
Dr. Newey. Very well; thank you. 
Mr. Tuomas. Where is Mr. Abbott ? 
Mr. Assorr. Right here, sir. 


Mr. Tuomas. You look good, and it is certainly nice to have you 
with us again. 


We miss Dr. Rothrock. Is he still out at the laboratory in Cleve- 
land? 

Dr. GLenNAN. No, sir; he is here in Washington working with 
Dr. Stewart in the advanced planning. 

Mr. Tuomas. When did you move him up here? Recently? 

Dr. Drypen. He has been here for about a year. 


Mr. THomas. That is right. Who is running the laboratory at 
Cleveland now ? 


Dr. Dryven. Ray Sharp. 

Mr. Tuomas. He is a great American. Where is Dr, DeFrance? 
Is he still in California ? 

Dr. Drypen. Yes, sir. 

Mr. Tuomas. Then we are glad to have with us Mr. Gleason who 


is the Assistant Administrator for Congressional Relations. Where 
is Mr. Gleason ? 


Mr. Gieason. Right here, sir. 

Mr. THomas. You are getting better looking every day. 

Here is Brother Ulmer, the budget officer. You cannot get along 
with him or without him. 

Ralph, it is nice to have you with us again. 

Dr. Glennan, you have two or three other distinguished gentlemen, 
and let’s put them in the record with their titles. 

Dr. GLENNAN. We will do that, sir. 

Mr. Tuomas. It is nice to have you. You have some tremendously 
important business. Let us all do a little talking and see if we cannot 
work this thing out to the good of the country and the satisfaction 
of everyone concerned. 

Dr. Glennan, perhaps you will want to run your own show. Which- 
ever way you want to handle it will suit us fine. If you want to talk 
to us or if you want your staff members to do the talking, it is all 
right with us. 


Off the record. 
(Discussion off the record. ) 
Mr. Tuomas. Doctor, you may proceed in your own way. 


GENERAL STATEMENT 


Dr. Guennan. Mr. Chairman and members of the committee, | 
have a brief statement that I would like to read for the record, and 
then I will ask other members of the staff to detail for you the major 
programs which we are to undertake under the request we are making. 

Mr. Tuomas. Very well. 

Dr. Guennan. I want to thank you for this opportunity to present 
NASA’s $45 million supplemental request as contained in House 
Document 114 to the fiscal 1959 budget of $335,719,532 $154.619,532 
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of which represents transferred program funds from the Department 
of Defense—and our $485,300,000 budget request for fiscal 1960. 

(The budget request for 1960 as contained in House Document 173, 
together with the budget tables thereon, may be found on pages 237, 
et seq. ) 

I know the National Advisory Committee for Aeronautics, the nu- 
cleus upon which we have been rapidly building since October, en- 
joyed the most cordial, cooperative relationship w vith this subcommit- 
tee. I assure you that NASA will strive for the same type of rela- 
tionship. 

I might add at this point that I am exceedingly proud and pleased 
to be associated with this fine group of people which has made u 
the base on which we are erecting this new program, the NACA 
people. 

Because of the great amount of detail involved in these two budget 
requests, I would like to get right down to a brief review of them. 
We have our scientists and technical specialists here to provide you 
with a close look at our program. 

The requests we have submitted are essential to U.S. superiority in 
space exploration and will permit us to carry out our space mission 
with utmost dispatch. 

MISSION OF THE NASA 


The mission is a big one. As you know, the National Aeronautics 
and Space Act of 1958 gives NASA direction over all U.S. aeronau- 
tical and space research ‘and development apart from stric tly military 
projects which are the purview of the Department of Defense. But 
even in the defense area we have an important role: the act wisely 
requires that we cooperate closely with the armed services and make 
available to them all developments of military interest. Our rela- 
tionships with the military have been, and will continue to be, friendly 
and cooperative. NASA scientists and engineers, for example, con- 
tinue to contribute significantly to the development of just about 
every missile in our arsenal. We, in turn, are receiving great assist- 
ance from the military on numerous programs, Project “MERCU RY, 
the manned satellite program, being an excellent example. 


SUPPLEMENTAL Estimates For 1959 


To get down to specifics on the 1959 supplemental : 

To date, N ASA has operated with a budget of nearly $336 million 
for fiscal 1959. It should be remembered, how ever, that of this $33 
million ad $100 million represented the continuing cost of the 
NACA laboratories, $154 million represented amounts transferred 
from other agencies for carrying on programs which they had begun. 
The remaining $80 million was the amount which NASA could use to 
develop and round out the national program, including the initiation 
of Project MERCURY. We are now requesting a $45 million sup- 
plemental to that budget. An additional fiscal year 1959 supple- 
mental estimate of $3,354,000, to cover classified pay costs arising 
from enactment of Public Law 85-462 is currently pending before 
the Congress in H.R. 5916. 

Mr. Tuomas. You mean you did not absorb any of that, Doctor? 

Dr. GLENNAN. It was very difficult for us to absorb an amount 
such as this increase when we are attempt ing to build a new organiza- 
tion and a substantially larger organization. 
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This supplemental consists of the following items: $20,750,000 for 
research and development in connection with P roject MERCUR Y, 
the manned satellite program ; #12,0! 50,000 for new tracking stations 
and equipment here and abroad; $9 million for improvement of facili- 
ties at NASA’s Jet Propulsion Labor: atory in Pasadena, Calif.; and 
$3,200,000, for propulsion development facilities for testing the 1- to 
114-million pound thrust, single chamber rocket engine. 


PROJECT MERCURY 


Concerning Project MERCURY : 

It is evident that we cannot expect to exploit the full potential of 
space until we get men out there with scientific instrumentation. To 
accomplish this, we have embarked upon an extensive, step-by-step 
program of research and development. 

The seven astronauts, as you know, have been chosen after ex- 
haustive testing. We are determined that when one of these young 
men steps into our space capsule for the first orbital flight, he will be 
facing substantially no more risks than he has been accustomed to as 
a test pilot. 

The Project MERCURY request breaks down as follows: $16 mil- 
lion for rocket boosters; $4 million for development of space capsules; 
$500,000 for flight simulators and other equipment connected with 
human behavior studies of the astronauts: $200,000 for data acquisi- 
tion equipment; and $50,000 for supplies, equipment, alterations, and 
repairs. 

NEW TRACKING STATIONS AND EQUIPMENT 


The second item in the supplemental—$12,050,000—will provide 
new tracking stations and equipment for following earth and manned 
satellites as well as space probes. 

To increase the efficiency of the Minitrack network established for 
satellite tracking during the International Geophysical Year, we need 
to build four new stations in Alaska, North Dakota, Newfoundland 
and an as-yet-undesignated location in Europe, along w ith new equip- 
ment for existing stations. 

In connection with Project MERCURY, we must have considerable 
precision radar equipment which requires long leadtime for delivery. 
The tracking item will provide precision radar and associated sy stems 
in Bermuda, Hawaii, and in southern Texas. 

The Hawaiian station, in addition to tracking our manned satellite 
during the reentry phase, will also control the timing of the capsule’s 
retrorocket. 

In the space tracking realm, we have a critical need for long dis- 
tance tracking stations around the world. One such station has been 
in operation for some time—the 85-foot diameter antenna at Gold- 
stone near Camp Irwin, Calif. To complete the network, we are 
requesting funds to establish two more stations, one in Australia, one 
inthe Union of South Africa. 

Mr. Trromas. Were not the existing ones built by the IGY people? 

Dr. Drypen. Yes, sir. 

Mr. Tuomas. How many were there ? 

Dr. Neweti. There were 10 or 11 of the radio stations and about 
a dozen of the optical stations. 
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Dr. GLENNAN. I thought you were speaking about the 85-foot diam- 
eter antenna. This was done by the IGY on the space probe actually 
that Huntsville sent out. 

Mr. Tuomas. Off the record. 

(Discussion off the record.) 


MODERNIZATION OF JET PROPULSION LABORATORY, PASADENA, CALIF. 


Dr. GLENNAN. The third item is $9 million for modernization of the 
Jet Propulsion Laboratory of California Institute of Technology 
which was transferred to NASA from the Department of the Army 
on December 3, 1958. 

JPL has made an outstanding research and development record 
over the years in many phases of the missile, satellite, and space probe 
fields. We are relying heavily upon this installation. However, the 
laboratory was established before safety codes for liquid and solid 
propellants were set up. As a result, subsequent safety codes have 
rendered most of its rocket test facilities obsolete from the safety 
standpoint. 

We are asking $375,000 for land acquisition; $2,775,200 for relo- 
cation of area utilities; $1,931,800 for relocation of test facilities; 
$2,955,000 for modernization of existing supporting facilities ; $1,488,- 
000 for new buildings and equipment plus $175,000 for a new electrical 
substation to provide power for proposed facilities. 


EXPANSION OF TESTING FACILITIES FOR SINGLE CHAMBER ROCKET ENGINE 


The fourth and last item, $3,200,000, is for expanded testing facil- 
ities for the 1- to 114-million pound thrust, single chamber rocket 
engine. 

In this regard, we have been able to make use of existing Air Force 
test stands at Edwards Air Force Base, Calif., at considerable saving. 
However, if we are to meet our 4-year deadline on this engine, which 
is needed to carry heavy payloads into satellite orbits and deep space 
probe trajectories, we will have to erect additional facilities at Ed- 
wards for individual work on thrust chambers, turbopumps and so 
forth. 

Bupcer Reeuvest ror 1960 


Our budget requirements for fiscal 1960, NASA’s first full year of 
operation, total $485,300,000, an increase of $101,226,468 over the 
amount available for fiscal 1969, including the 1959 supplemental 
requests. 

The 1960 budget request consists of the following: $94,430,000 for 
salaries and expenses, $333,070,000 for research and development, and 
$57,800,000 for construction and equipment. 


SALARIES AND EXPENSES 


The salaries and expenses item provides salaries for all NASA em- 
ployees with the necessary supporting programs. 

(Contractual services for repairs, alterations, minor construction, 
supplies, materials and equipment are funded under the research and 
development appropriation.) 

Mr. THomas. Let us get our budget people and have them to get 
the pencils out and to be able to break down that $333 million, which 
you did not do in your justification. 
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We want to know where, why and how much, and a few other ad- 
jectives in addition to your $94 million for your personnel costs. 

The first big classification you should break down is personnel, the 
location, and then your supplies and equipment, and so forth. 
STAFFING OF BELTSVILLE SPACE CENTER 
Dr. GLeENNAN. The salaries and expenses item will provide for 
9,988 employees by the end of fiscal 1960, an increase of 1,027 em- 
ployees over fiscal 1959. Seven hundred and twenty of this number 
are required to continue staffing the Beltsville space center, now under 
construction in Maryland. 

Mr. Tuomas. What authority did you have to establish that? 

Dr. Guennan. The authority was granted by the Congress. 

Mr. Tuomas. The Senate committee told you not to start it. This 
committee has never passed on one item of it. 

Dr. Girennan. I would ask Dr. Dryden who was here at those hear- 
ings to speak to that. 

Dr. Drypen. The Senate committee reduced it. 

Mr. Tuomas. This committee never passed on it. I went to con- 
ference and handled it in conference. 

Off the record. 

(Discussion off the record.) 

Dr. GLENNAN. Here is the act, Public Law 85-657, which authorizes 
the Space Projects Center in the vicinity of Washington, D.C. 

Mr. Tuomas. I handled the request for funds in conference be- 
tween the House and Senate, and I repeat that it was never submitted 
to us. 

Dr. Drypen. May I review the situation, Mr. Thomas? 

Mr. Tuomas. Surely. 

Dr. Drypen. As you recall, the National Aeronautics and Space 
Administration was set up rather late in the session. The authoriza- 
tion act for the sum of $125 million was passed. Because it was very 
late in the session, the appropriation was submitted directly to the 
Senate on the last supplemental bill going through. There were hear- 
ings held by the Senate Appropriations Committee and the Senate 
committee made the report to which you referred, reducing the amount 
by $50 million and suggesting that the construction of the Space 
Projects Center should be deferred. Senator Johnson, the majority 
leader, defended the original estimate on the floor of the Senate, and 
made an amendment to restore the full amount of the authorization. 
He specifically mentioned the Space Projects Center in his discussion 
on the floor of the Senate and stated that he had asked this agency 
to proceed with all urgency, that their plans were made, and that he 
did not think we should wait for 6 months. 

The Senate then restored the full amount of the appropriation. 

Mr. Tuomas. And what did we do in conference ? 

Dr. Drypen. This went to conference and the conferees cut the 
amount by $45 million with no instructions as to the way in which this 
cut was to be made. 

Mr. Tuomas. However, the amount approved in conference for con- 
struction and equipment was $10 million less than the Senate com- 
mittee had approved, and the Senate committee had specifically de- 
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ferred the new facility in recommending $10 million more than the 
conference agreement. 

The estimate was never submitted to us and on that very slim, tenu- 
ous authority you embarked upon this project ? 

Dr. Drypen. I think the question was asked at that time as to 
whether you wanted to hold hearings and you went directly into con- 
ference with it before you held hearings. 

I believe we offered to hold hearings at the time. 

Mr. THomas. Anyway, you knew what you were doing. You may 
proceed. 

Dr. GLENNAN. 153 will be recruited for the Wallops Island station ; 
150 will be needed for NASA’s Washington, D.C., headquarters. 

No personnel increases are contemplated elsewhere in the NASA 
organization. 

RESEARCH AND DEVELOPMENT 


The research and development item of $333,070,000 provides funds 
for NASA’s program involving contracts for scientific and technical 
studies; prototypes and operational hardware; operations and tech- 
nical services; and contracts for procurement of all supplies, equip- 
ment, repairs, alterations, and minor construction required through- 
out the entire NASA plant. In all, 26 programs make up our total 
research and development effort. 


CONSTRUCTION AND EQUIPMENT 


Finally, in the “Construction and equipment” category we include 
items of a capital nature whose estimated cost exceeds $250,000. These 
total $57,800,000. 

The major proportion of the $20,800,000 being requested for the 
Langley, Ames, and Lewis Research Centers and for the high-speed 
flight station is required for a continuing program of plant modern- 
ization. 


IMPORTANCE OF RESEARCH AND DEVELOPMENT 


Mr. Chairman, I want to take a few minutes more of your valuable 
time to discuss with you the importance of basic research and the 
critical competitive position our country finds itself facing today. 
For the past 100 years our Nation, technologically speaking, has only 
needed to be “good” in order to be a world leader. Today the level 
of “good” is no longer good enough. Western technological progress 
has rapidly moved around the world and yesterday’s and today’s sins 
of neglect in the area of basic research will, if not corrected, catch up 
with us soon. We will have become a second rate nation with a future 
that is not pleasant to contemplate. 

It is imperative that we give strong support to both basic research 
and applied research and development. The latter are required to 
keep us strong in the present, and to exploit the potentialities of 
knowledge already acquired. The former is required to lay the 
groundwork for our strength in the future. The applied research and 
development can give us only short-term advantages or defenses. No 
single engineering accomplishment or group of accomplishments can 
provide us with a guaranteed long-term security, as the recent history 
of atomic and hydrogen bombs tells us so plainly. 
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Adequate support of research implies long term and continuous 
funding. The bad habit of coming forth with huge sums and crash 
programs only when outside events generate a hysterical sense of 
urgency is dangerously irresponsible. Although applied research and 
development can be done on a rush basis, to do so is uneconomical and 
wasteful of manpower and resources. "Also, the timely meeting of 
essential deadlines can be assured only by making timely beginnings, 
In fact, if reliance is placed upon always being able to come through 
with the answers by means of hurriedly instituted programs, the fatal 
day will surely come when there is not enough time left to accomplish 
even the crash programs. As for basic research, we have already em- 
phasized that it cannot be carried out on a crash basis. 

Today, when the Russian sputniks and luniks testify to the scientific 
and engineering capabilities of the Soviet Union, we cannot afford 
to panic. We must answer the challenge with a sound, well-rounded 
program of research and engineering that includes an ample basic 
research effort. At the present time we are not giving enough atten- 
tion to basic research. We must do more. Let us not be content with 

















13 a few rush missile programs, which can at best provide us witha 
‘’ temporary advantage. Let us not permit a few engineering successes 
it to soothe our injured pride and lull us again into a false sense of 
; security. 
: A sound applied research and development program now will pro- 
, vide us with the strength we need to defend ourselves against aggres- 
‘ sion. Everything we read, and see, and hear about Soviet science 
( indicates that the Communists understand these things, and. are 


strongly supporting basic research. Hence, if we as a nation fail to 
appreciate the true meaning and importance of basic research, if we 
fail as a nation to carry on a strong basic research effort, if we “fail as 
a nation to make the necessary sacrifices, we will expose ourselves, not 
alone to the possibility of weapons superiority in the hands of our 
potential enemies but equally seriously to the possibility of an eco- 
nomic disaster that will be just as dev: astating. In this business of 
basic research, effective leadership can only be provided by a wise and 
close cooperation between the Congress, the executive branch, and 
those engaged in the carrying out of effective research. From personal 
experience, I know that few people in the Congress have recognized 
this great need and acted on it to the same degree as you have, Mr. 
Chairman. 

By way of conclusion, may I emphasize again that every item in 
this supplemental to the fiscal 1959 budget, and in this 1960 budget 
request, is absolutely necessary to us at this stage in our development 
of a national space program. With these funds we can ¢: arry out the 
tasks the President and the Congress have assigned us. 

Now, before moving, Mr. Chairman, into a brief discussion of the 
major programs which this budget is intended to support, I would 
like to give you a look at the sc schedule of firings which is proposed 
for the next two fiscal years. 



























DIFFERENCES BETWEEN NACA AND NASA ACTS 





Mr. Tuomas. Doctor, before you do that will you explain or have 
someone on your staff point out the fundamental differences between 


the old NACA Act and the NASA Act? 
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Frankly, I have hurriedly again looked over the new NASA Act, 
and with our former interpretation on the old act could we not do 
just about everything under the old act that you can do under this 
new act, with the exception of a few salary items, a few word direc- 
tions and a few more specific authorizations ? 

Dr. Drypen. May I try to answer that question ? 

Mr. Tuomas. Whoever wrote the old original act, in putting those 
words “problems of flight,” just about covered the situation. I do 
not know how you are going to express in three more words any greater 
authority than that right there. 

Dr. Drypen. The new agency to which NACA was transferred 
is a completely new agency with powers and responsibilities that go 
far beyond those of the old NACA. The old NACA was a research 
and development organization, carrying out research at laboratories 
with which most of you are familiar, on the ground and in wind 
tunnels and in similar ways. We did not design airplanes. We did, 
however, fly airplanes for research purposes. 

The new act passed by the Congress assigned to us two additional 
responsibilities of a very different character. One was the develop- 
ment of space vehicles. 

Mr. Trromas. Let us see where that is in the act. 

What section is that 

Dr. GLENNAN. It is section 102(c) (3), wherein it says: 

The development and operation of vehicles capable of carrying instruments, 
equipment, supplies, and living organisms through space. 

Mr. Tromas. Equipments and living organisms through space, 
You mean an airplane will not do that ¢ 

Dr. Drypen. It will not. This is a space vehicle. It is a system 
fully as complicated and expensive as a ballistic missiles system, 

Mr. Tuomas. The section states: 

The development and operation of vehicles capable of carrying instruments, 
equipment, Supplies, and living organisms through space. 

What specific definition are you putting on the word “space” in 
order to exclude an airplane from that classification 4 

Dr. Drypen. It does not exclude an airplane but it includes the 
combination of rockets which send large payloads in space. In other 
words, we have the mission in this country of developing sputniks 
corresponding to the Russian sputnik. So we have made a con- 
tract——— 

Mr. THomas. That language then puts a new duty on vou? 

Dr. Drypen. Yes, sir. 

Mr. Tuomas. You may proceed. 

Dr. Drypen. It is a completely new duty. 

The second one is the operation of space vehicles for research pur- 
poses such as the EXPLORER and the VANGUARD, 

Mr. THomas. What section is that contained in ? 

Dr. Drypen. I think the word “operation” is in that same section. 

Dr. Grennan. “The development and operation * * *.” 

Dr. Drypen. This means that the firings at Canaveral—which tem- 
porarily were assigned by the Congress to the Department of Defense 
before the existence of the National Aeronautics and Space Admin- 
istration—have been transferred to this new Agency after it was 
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created; the EXPLORERS and the PIONEERS have become our 
responsibility. We are responsible for planning and carrying on 
this kind of a program in continuation, of course, of the IGY program 
on rockets and satellites; more particularly we are responsible for 
bringing this Nation into the position of leadership. 

Mr. Tromas. That is not your exclusive business to the exclusion 
of the military; is it? You have a saving clause in there. 

Dr. Drypen. The military work will continue to be developed by 
the military, with the help of the research which we do in our labora- 
tories with which you are familiar. Many of the measurements to be 
made by instruments in space will be used to support the development 

of military space vehicles such as reconnaissance satellites and, later 
on perhaps, satellites for early warning. 


CIVILIAN AND MILITARY SPACE ACTIVITIES 


Mr. Tuomas. Doctor, let us get down ultimately tothe point. What 
is the conflict, if any, of jurisdiction between this Agency and the 
military in this particular field ? 

Dr. Drypen. There is no conflict. There is a border area in which 
there are certain projects that must be very carefully coordinated. 
For example, in the case of communications satellites, the military is 
interested in a military communications system with coded responses, 
secrecy, and communication all over the world. Communications sat- 
ellites also have civilian applications. In fact, it appears that this 
will be the earliest practical application of the satellite to a commer- 
cial purpose. 

Mr. Tuomas. Well, the theory which put one into orbit or puts one 
into space is the same. You are talking about the difference in pur- 
pose. 

Dr. GLENNAN. It is the difference in application and use. 

Mr. Tuomas. What does the statute say? Is that the distinction 
betweeen your activity and the military? Of course, where you spend 
a dollar the military has been spending $50. 

Dr. Drypen. You are thinking of NACA. It is going to be neces- 
sary for this new Agency to spend very large sums if it is going to do 
the job which the new act of Congress has assigned to us. 

Dr. GLenNAN. The Congress, Mr. Chairman, in setting up and pass- 
ing this act declared the policy of the United States to be that. activi- 
ties in space should be devoted to peaceful purposes and that the ac- 
tivity should be conducted by civilian agencies with the exception 
that activities peculiar to or primarily associated with the develop- 
ment of weapons systems shall be the responsibility and shall be di- 
rected by the Department of Defense. 

Mr. Tuomas. That is what Iam gettingat. In truth and in fact the 
act itself perhaps unwittingly sets up two competing systems, 

Dr. Drypen. Not unwittingly. It was decided probably to have a 
civilian space agency and to have miliatry space applications. 

Mr. Tuomas. The research for one will serve both; will it not? 

Mr. Osrerrag. How do you separate the two? 

Mr. Tuomas. I am referring to basic research. 
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Dr. Drypen. The whole field of measurements and investigation of 
the space environment that was begun during the International Geo- 
hysical Year is assigned solely to the new Agency. The Department 
of Defense has no assigned mission to make measurements in space 
out to the moon and the planets as a preparation for the use of space 
for both civilian and military purposes. This field is exclusively ours. 

The military will be the agency which will develop reconnaissance 
satellites with all the equipment the *y contain, with the special provi- 
sions that they will need in that ty pe of equipment. 

Mr. Tuomas. Your big problem before you is in making your 
measurements of getting the satellite up in orbit and you have to do 
a lot of research before ° you come to the second phase which you are 
now talking about. 

Dr. Drypen. At the present time both of us are using ballistic mis- 
sile boosters, for this reason the costs of the space program appear 

very much less than they are going to be when we go beyond the use 
of ATLAS and THOR: We are the beneficiaries of a multibillion- 
dollar program which has produced very large rockets, which can be 
combined with upper stage rockets, to give us space vehicles at much 
less expense; but to go to higher p: ayloads and try to come anywhere 
near what our competition has put in the sky, will require rockets that 
go beyond those which have been developed for the military system. 

At the present time the ee of those new rockets is our 
responsibility. Certain projects were transferred to us from Defense 
in this area. For ex: imple, the responsibility for the development 
of a rocket engine with 1 to 1.5 million pounds of thrust was by Execu- 
tive order tr: ansferred to NASA from the Department of De fense. We 
have initiated a contract with North American with the funds ap- 
propriated to NASA during the current year to begin the practical 
development of this engine. ‘It isa job which will take about 4 or 5 or 6 
years to do and it will cost money. 

Mr. ‘Tuomas. What will Dr. Von Braun’s team in Alabama be do- 
ing that is separate and distinct from what your side is doing? 

Dr. Drypen. He is actually working with and for us under the 
transfer of funds, and he is firing satellites for us. In fact, this whole 
expansion or the whole new activity is being carried out mainly by 
contract with existing organizations and agencies. We are building 
up the s‘aff only to the point necessary to monitor these contr acts. 

Dr. Tuomas. Is he under the jurisdiction of the Army or under 
the jurisdiction of the NASA? 

Dr. Drypen. He is under the jurisdiction of the Army. We have 
an agreement with the Army with respect to the use of the facilities 

ABMA. We also are using facilities of the Air Force. We have 
not set up firing teams to fire THORS and ATLASES. We are 
doing me by contract with the agencies which now do this. 

Dr. GLENNAN, May I, Mr. Chairman, attempt one further bit of 
clarification here ? 

Mr. Tuomas. Surely. 

Dr. GLENNAN. It seems clear to me that we have a responsibility for 
basic and applied research pretty much across the board, and that 
what ARPA and the Defense Department will be doing in terms 
of research will be in applied research which is aimed at the end 
items which they want to put into operational systems. 
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Mr. Tuomas. I think we can go with you so far. That covers it. 

You may proceed. 

Dr. Guennan. That, I think, gives essentially the facts. In our 
applied research there must be an interweaving and a degree of 
coordination which we are in the process of de veloping. It is not all 
that it should be as yet. Let us take a communications satellite, for 
instance, in which they have a very great. interest because of the fact 
that their military communications are getting close to the point of 
being overloaded. We are also inte rested in the communication satel- 
lites and the de ‘velopment of these techniques and understanding of 
what can be done with satellites to aid our communications ca- 
pabilities. 

~ e are dealing with one phases of this at the present time called 

“passive sate lite” and they are dealing more particularly with an 

of satellite” where they carry in the satellite electronic equip- 
ment which picks whatever information is given to it and repeats 
it either at intervals over a particular location or over another piece 
of land or continuously, as the case may be. In those two programs 
there are undoubtedly fallouts from their program information which 
will be very useful to ours, and in just the same way in our program 
there undoubtedly will be fallout information which will be very 
useful to theirs. There is re ally no duplication in that sense. 

Dr. Drypen. May I cite again to the other members of the com- 
mittee that may not have had an opportunity to study this act or 
the legislative history leading up to it; the Congress debated last 
year whether to create a new agency from scratch—a new civilian 
agency—or whether to assign all space functions to the military, 
leaving NACA to do what it had always done; or whether to take 
some other course of action. I think even at one stage other agen- 
cies were considered. Instead of developing a completely new agency, 
the Congress accepted the recommendation of the President that a 
civilian agency be created; that it be responsible for the civilian 
applications; that activities in space be primarily for peaceful pur- 
poses; and that the responsibility for military applications be retained 
in Defense. 

We in NACA did not write this bill. It was written in the Congress 
and the Congress determined that there would be two agencies. They 
set up the language that you have seen and we have acted as if-—— 

Mr. Tuomas. Off the record. 

(Discussion off the record. ) 

Dr. Drypen. I merely want to say that you are not dealing with 
the old NACA. It was transferred to the new agency. 

The new activities have taken a lot of the same people of NACA 
and assigned them to new duties. We are presenting here, I believe, 
six as itions, of which one deals with the work formerly done 
with the NACA, and five deal with the work of this new agency. 

We happen to be familiar faces. If Congress had acted otherwise, 
you might have a completely different group of people talking to 
you about this same program. 
~ Mr. Tromas. Do you and Dr. Glennan and your very capable staff 
here agree with the military that the old airplane is here to stay; 
that it is getting bigger and better and faster, and that it will be 
many years, to say the least, before the military can get along with- 
out it? 
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Do you think the B-70 will have a utility when it is completed 4 or 
5or 6 years from now ¢ 

Dr. DrypENn. Yes, sir; we will talk to you about the B-70 in the 
resentation dealing with the leading phases of our work. We will 
talk as well on missiles. 

Mr. Ruopes. Mr. Chairman, may I ask a question ? 

Mr. Tuomas. As a matter of fact, it is more of a missile than it is 
an airplane. 

Mr. Osrertac. That is true of the X-15 also. 

Dr. GLENNAN. Yes, sir; we will talk about that also. 

Mr. Tuomas. Mr. Rhodes? 


NUCLEAR FUELS FOR ROCKETS 


Mr. Ruoprs. In your basic research on this 1.5-million-pound thrust 
rocket do you get into research on different types of fuels? 

Dr. Drypen. That rocket is an actual engine development in the 
same way that the military develops an airplane or a ballistic missile 
engine, 

This is a similar project of developing a piece of hardware to be 
used in vehicles to be fired into space for various purposes, 

Mr. Ruopes. What I am really interested in is the research you 
are doing on the use of nuclear fuels for rockets ? 

Dr. Drypen. We are engaged in a cooperative program with the 
AEC on nuclear projects. 

If I may go back a little, you will recall that there were programs 
such as ROVER—you have heard the name, I am sure—for the de- 
velopment of a nuclear rocket in the Atomic Energy Commission with 
the Air Force doing the support, in nonnuclear aspects. The Execu- 
tive order to which I refer transferred the Air Force’s responsibility 
to NASA so that we this year transferred certain moneys to the AEC 
for our part of the support of the ROVER project, and we will be 
engaged in a continuing program with AEC on the application of nu- 
clear ener gy to space problems. 

This will go on from year to year. 

There is some money in our budget for that. 

Mr. Ruopes. Primary responsibility, then, for the development of 
nuclear fuels is still with the AEC ? 

Dr. Drypen. Yes, sir; for nuclear fuels. 

Mr. Ruopes. And you are cooperating insofar as the airframe and 
the aerodynamics and the pumps, for instance, are concerned ? 

Dr. Drypen. And other mechanical equipment; yes, sir. 

Dr. GLennan. Mr. Chairman, many of these questions will be an- 
swered, I think, more fully and be more illuminating in the brief pres- 
entations that we have. 

| Mr. Tromas. You may proceed. 


COORDINATION WITH DEPARTMENT OF DEFENSE 


Mr. Ostertac. Doctor, the Department of Defense or ARPA is as- 
sociated in many respects with basic research with respect to space 
vehicles. You likewise are associated with basic research. 

Is there a duplication or coordination that can be applied in connec- 
tion with that ¢ 
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Dr. Grennan. In the first place, Mr. Ostertag, the basic research 
which ARPA is supporting is more particularly in the areas of new 
chemicals and new chemical fuels and that type of thing. The re- 
search work they are doing in the space field is largely applied research 
aimed at particular ends which the Department of Defense wants to 
attain. These happen to be communcations and early warning, as 
Dr. Dryden has pointed out, and matters of that kind. Where there 
is substantial basic research involved, most of this is coming right back 
tous. The meteorological satellite is a good example. Here we are 
really just probing into a field which needs a great deal of research 
and that has now been transferred completely to us. 

Mr. Osrerrac. There is really no duplication of effort ? 

Dr. GLeNNAN. I think it is reasonable to say that there is no dupli- 
cation of effort. If there is any, it isa very minimum duplication and 
steps are being taken—have been taken and are being taken—to at- 
tempt clearly to avoid this sort of thing. 

Dr. Drypen. ARPA is not a space agency. ARPA is a manage- 
ment group, managing funds appropriated to the Secretary of De- 
fense for special projects which cut across the three services. 

They have responsibility only for the projects assigned to them. 
They have a responsibility for research on defense- 

Mr. Osrertac. Let us take the Defense Department as a whole. 

Dr. Drypen. Considering the Defense Department as a whole, their 
projects in space include the development of a communications satel- 
lite and the development of an early warning system. I do not know 
whether they are formally adopting a program for something that 
will shoot down satellites that we do not like over us, but they cer- 
tainly have talked about such a program. They have a special pro- 
gram to try to develop an improved solid propellant because of their 
increased use of solid propellants in the ballistic missiles program, 

[ would say that these programs are coordinated as fully as it is 
possible to do so. The Defense Department is concerned with mili- 
tary systems for use by the services, and we are concerned with de- 
veloping the basic information necessary for military systems; at 
the same time we have a primary mission given to us by the Congress 
to develop peaceful uses of space, to develop scientific information to 
use In communications and meteorology, as you shall hear from some 
of these presentations which will be made today. 

Dr. GLENNAN. I wanted, before introducing the other witnesses, 
to simply point out if I may on this chart the number of firings, the 
types of vehicles and so forth that we are going to use in the balance 
of calendar year 1959, calendar year 1960, and hopefully in calendar 
year 1961, 

I would like this to be off the record, if Imay. 

Mr. Tuomas. You are incharge, Doctor. 

Dr. Grennan. This is not a classified document but we do not want 
to tell the world what our firing schedules are. As Dr. Dryden 
pointed out the other day, the Russians are not telling us what they 
are doing, and we think this is a very important, document and we 
should not be telling them anything about what we are doing. 

Mr. Tuomas. Off the record. 

(Discussion off the record.) 
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Prosgecr MERCURY 


Dr. GLENNAN. The first of our witnesses is Dr. Dryden on Project 
MERCURY, and if we might proceed with that, Mr. Chairman, I 
would point out simply that the total amount to be expended this year, 
assuming that the 1959 supplemental is approved—— 

Mr. Tuomas. Is the Doctor speaking now as an administrator or a 
research scientist? He can wear both hats and, perhaps, three hats. 
How many hats do you have on this morning, Dr. Dryden? 

Dr. Drypen. This one is describing some of the technical and ad- 
ministrative aspects of the project. 

Project MERCURY is the highest priority project of the new 
Agency and I am sure it will be worth my while to spend just a 
moment on why we want to put man into space. 

Why do we have this project in existence? It is based upon sev- 
eral elements. One is the very widespread conviction that man will 
go into space, that he can do useful things there, and it will be neces- 
sary for him to do them, and we had better get on with the job before 
competition does it. 

One of the things which would certainly represent an indication of 
leadership in space technology is to have a man orbit the earth before 
someone else does it. If someone else does it first, we will be con- 
fronted with the same situation that we had with the Sputnik. The 
unfortunate point is that we cannot guarantee that our competition 
did not start this 2 years ago. They have the capability and they 
may be first. All we can do is to lay on a program with the greatest 
urgency and backing that we can give it. 

We feel that the gaining of this technology is an essential element 
in the leadership in space technology. At the same time, then, it is 
an element of the cold war. 

Mr. Tuomas. Doctor, before you leave that, you made a very posi- 
tive statement a while ago that man is going to learn some things 
up there which he can only perform while up there. 

You might spell those out for us. 

Dr. Drypen. I will first give you an analogy. Whether you can 
make instruments as good as men to do certain jobs is a question which 
has been debated for the past 10 years. I think Bill Bridgeman has 
mow n one way 3 say that you cannot make instruments that will 
do complicated jobs in his book on flying one of the research airplanes. 
When he got into an unstable osc illation the airplane went out of 
control; after much maneuvering he found that by moving the con- 
trols in a direction opposite to normal he came out of it, while mov ing 
them in the normal direction only created more difficulty. It is very 
difficult to think of any machine that someone could build which 
could readjust its thinking and its judgment to that situation. 

As far as space goes, I have been told by people who have studied 
the problem that While you can do reconnaissance with unattended 
instruments, you can do a lot more if you have a man up there who, 
if he decides wants to look at a small area more intensely, can pro- 
gram the instruments as the area sweeps by and study it more care- 
fully. It is very hard to build into an instrument the capability of 
stopping and looking at one area intently. 
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There is also the fact, of course, in missile technology that instru- 
mentation is easy to fool. You can trick it. It is much more sus- 
ceptible to being tricked. Man has built into his brain judgment 
os h is very hi ird so far, at least, to duplicate in any computer. You 

‘an tell a computer to do a job the way you instruct it, but you can- 
oil tell it to readjust itself to some new situation for which you were 
not able to give it instructions in advance. 

The same is true in scientific application. We are going to have 
to do a whole lot of experimentation in the space environment if we 
want to learn how to do space travel. 

Some of these problems you may have heard about. For example, 
in doing experiments in bell or vacuum jars it has been found that 
in any piece of simple machinery that involves rotation of a shaft or 
a bearing of any kind, the absence of air will cause those bearings 
to fix, 

If we are really talking about going beyond the moon to the planets, 
we will have to build mechanisms which will work reliably over a 
period of a year with no attention. It almost strains the imagination 
to think we can build anything that does not need an oil can or a 
screwdriver for a year. We do have a few household appliances that 
come pretty close to that, but in very complicated machinery and ap- 
paratus it is difficult to conceive of this. In fact, some—and I am not 
included among these proponents—would say that you can do the job 
just as cheaply in the long run if you start with the idea that you are 
going to require a man there instead of talking about building an ex- 
tremely complex computer and gadgetry. I do not know that that 
is right. I think we have to do both. 

In addition this is one way of advancing space technology very 
rapidly: to learn something about man in his environment. 

I mentioned that we put a program on to achieve manned orbital 
flight in the quickest possible time, using the simplest vehicle and the 
technology that we have now, and not waiting for any new develop- 
ments. A great many people have studied this problem, and they come 
up with the same conclusions. 

This project is just a milestone. Some of your colleagues have 
asked us, “Where does this go?” This is a milestone on the road to 
manned space flight. It isa long road. We started with the X-15, 
which is a very remarkable vehicle. It can be fired up to a height of 
100 miles by its rocket system, and then come back and reenter the 
atmosphere, so that the man is in space for about 5 minutes. He has 
to learn how to control the airplane and get it back into the atmos- 
phere safely. 

There will be a further development of this lifting or winged type of 
vehicle, but it will take longer. 

We speak of the vehicle for orbital flight, mainly with reference to 
data furnishing concepts which means you go beyond this to lifting 
vehicles; only with lifting vehicles do you obtain maneuve erability 
and control of landing. 

Then, as you go down the road, and as the technology develops, you 
put up several more for several days. You will, perhaps, have a lab- 
oratory for long, continuing experimentation which could be carried 
in the space environment. 

There are some military uses for such a thing as well as other types 
of applications. 
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There are, of course, the next milestones, so to speak; to send a 
man to the vicinity of the moon, around it, and back home again in 
safety; then to manned landings on the moon and return, and down 
to earth; and then to interplanetary travel of man. 

An estimate has been made that if this program is really pushed and 
if the American people are determined to do this kind of an advance 
in technology, we might arrive at this general vicinity in something 
of the order of 10 or 15 years. It will take a lot of money and effort 
to do that. 

VALUE OF PROJECT MERCURY 


Mr. TuHomas. What are we going to gain from that effort and that 
type of imagination ? 

What are some of the things you can think of? 

Dr. Dryven. It is difficult to be imaginative enough. You are in the 
position exactly as if you were sitting over here at Ft. Myer watching 
Wilbur and Orville Wright in this ‘bit of cloth and wire and wood 
that you see in the Smithsonian, and someone asked you whether or 
not it would work. Could you have foreseen the development of the 
airplane of today and all that has come from it? At that time, as 
you know, they thought that it might be useful for sport and they 
thought it might be useful for observation and taking messages in 
wartime, and that was about the limit of imagination of most of the 
conservative people. 

There are a few wild ones who talked of flights in the air with a 
great. deal of ease, protected from the wind and weather, who foresaw 
something of transportation ; our problem now is to try to foresee this 
in space. 

I guess the greatest writer and thinker on this subject is the creator 
of the Buck Rogers comic strip. He has done a lot of thinking and 
speculating about what will come and unfortunately we are the ones 
who have to make these things come true. 

We are a little reticent about going too far in things that go beyond 
technology. 

I mentioned Project MERCURY. The objective is to put a man 
around the earth two or three times. He might stay up 1.5 hours or 3 
hours or, later, 24 hours. That duration of flight avoids a lot of very 
dificult problems. For example, the low altitude of the orbit avoids 
the radiation problem. For the short time involved you can use oxygen. 
equipment and carbon dioxide equipment similar to that commonly 
used in airplanes. You do not have to develop any new items, and you 
do not have to carry a lot of food and water because of the short time 
involved. 

If you start going to Mars and Venus, you have to have a closed 
ecological sy stem as some people have called it. From sunlight you 
have to grow your food right there, and you cannot deliver anything 
new. You have to live on the oxygen you started with and reproduce e 
it. You have to reproduce water. This is a little objectionable to 
some people, but, of course, we do this now. It just goes around a 
longer circuit. It goes into ‘the ocean and up to the clouds, and back 
down again, but we will have to do it in a very much shorter cycle 
than that. 

In this short-term flight, we hope to study what a good man can do. 
Is he so frightened that he cannot talk over the te lephone tous? Will 





—_—* 


© teers + FEIT ts 


= 


er oe Ge 





= 


' 


18 


he be able to exercise some control over the vehicle? Can we get him 
to try to do certain simple tasks? Also he will be instrumented to 
determine his heartbeat, his respiration, and his skin temperature 
which tells something about fear. He will be instrumented as a speci- 
men, if you like, to measure his reactions in the space environment. 

This 1s what we get out of it, so far as the man is concerned. We 
get a lot of other knowledge about technology because this thing hag 
to be stabilized and he has to be able to control attitude and other 
things. So, while we used the simplest approach we could think of, 
we are not just going to start out some day and fire the man into 
orbit. We are going to do a tremendous amount of preliminary work 
trying to anticipate what the problems are and trying to make this 
no more than the same degree of risk that we have in the X-15 or 
any new airplane. 

The approach was to substitute for the nose cone of a ballistic mis- 
sile the capsule with a man in it. That is what we mean by a drag 
vehicle. He will be boosted into orbit with the ATLAS. The ATLAS 
has a capability of putting little over a ton into orbit and that is just 
about big enough to do the job with a man. 


CAPSULE REENTRY 


The method of getting him back is to fire a rocket backward with 
respect to his motion to slow him up so he begins to spiral in slowly. 

Mr. THomas. You mean reentry ¢ 

Dr. Drypen. Yes, sir. We have to protect him during the reentry. 
The final slowing down is done with parachutes. 

We are providing him with an escape system so even if the ATLAS 
caught fire on the launching pad, he would have means to get out. 

Mr. Ostrerrac. What if he is up in outer space ? 

Dr. Drypen. We would bring him back with the retrorocket. Many 
of you have seen this in the newspapers and in other places. The sub- 
stitute for the nose cone consists of a pressure vessel which maintains 
normal atmospheric conditions. He has an oxygen supply, carbon 
dioxide treatment, temperature control, et cetera. We put him ina 
pressure suit, as well. This isa double protection. Again speculating, 
suppose a fire started in this thing up in space. The easiest way to 
put out the fire is to open up the connection to the outside vacuum; 
after that, the fire cannot burn. Being in a pressure suit, he can take 
that step if he has to. 

The pressure suit also gives protection if there should be a col- 
lision with a meteorite or some such object, although we do not 
expect that. We are going to every extreme we can in order to make 
the risk of this as small as possible. 

He is in a pressure suit supported on a couch which is molded to 
his form. It is molded around the central part of his body to give 
extra support. This is the means of protecting him against accelera- 
tion. First, when he is launched off into space, he is pressed down 
against the seat by the force of many times his weight. The particular 
position is important, the position of the legs is important; a great 
deal of work has been done on this by apparatus owned by the Navy 
at Johnsville. 

In reentry the attitude is changed so he comes in with the blunt 
face and heat shield forward. Again the deceleration when he en- 
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ters the atmosphere is in the same direction with respect to his body 
as during the launching. 

Several volunteers have been exposed to accelerations of 20 times 
gravity with this kind of support, without any indication of trouble. 
In fact, some have gone higher. Twenty is above the acceleration 
that would be experienced even in this escape maneuver, which is 
the worst case. If he has to leave the vehicle after it has gotten up 
a fairly good speed in the atmosphere before he gets too high, the 
maximum deceleration occurs, and this would protect him against that. 

There is a heat shield. The retrorocket is below it. Attitude con- 
trols are in the form of jets. Recovery parachutes are stacked here. 
These are the pieces. This is the escape system I mentioned. There is 
a sort of pyramidal framework on top with a rocket. 

If, for example, there was a fire on the launching pad, this rocket 
would be fired to take the capsule up into the air, and it would then 
be recovered using the parachute system in the normal way. A suc- 
cessful test of this system was made on the beach at Wallops Island 
with the weight of this capsule in ballast 2 weeks ago. This escape 
system has been going through quite a series of tests. This is a sort 
of schematic of events which happened in a launch from Cape 
Canaveral. 

The ATLAS is a one and a half stage vehicle. All three of its en- 
gines are started on the ground. After a certain amount of fuel is 
burned and the vehicle is up to a certain speed, the other two engines 
are dropped and the central engine takes over. When it gets to 
where the atmosphere is thinned out, this pyramidal framework es- 
cape system is discarded. Here is the final orbit injection, capsule 
separation, and change of attitude, so that the blunt end is first. 

When he wants to come down, the retrorockets will fire. This would 
happen between Hawaii and the west coast in the orbit plan. This 
chart gives you much too steep an impression. It is really a very flat 
and gradual reentry into the atmosphere. When he is through with 
the retrorockets, he discards them, and comes in with the heat shield. 
There is—not shown here—a small parachute which slows him ups 
then the large parachute is opened. He lands on water, the capsule 
floats, with the life system inside, until he is picked up. 

There is a second parachute in case of any difficulty with the first, 
just as most parachute jumpers wear two parachutes. 

Mr. Osrrrrac. Is there a gradual change when it goes into orbit 
from the atmosphere and when it comes back ? 

Dr. Drypen. It comes back in very gradually. 

Mr. Osrrertac. Isthe change gradual? 

Dr. Drypen. Yes. 

Mr. Yarrs. Where will he land? You propose to launch him from 
Cape Canaveral. Where will he come down? 

Dr. Drypen. In the water in the Atlantic missile range where there 
are concentrated a large number of ships and tracking devices. In 
our tests off Wallops Island we picked this up with a helicopter. 
In one of these tests a capsule fired a short distance comes back on 
the beach in 5 minutes. 

Mr. Yarrs. Can you control the flight to that extent ? 

Dr. Drypen. With this simple type of vehicle, the only contro] over 
the landing point is the point at which you fire these rockets and 
the magnitude of their thrust. This means, first of all, in the early 
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stages we have to have a tracking system with special provisions to 
make sure he is in orbit. If he does not get into orbit immediately, 
we want him brought down in the Atlantic, not in the wilds of Africa. 
If our early computation shows he is not making it, we fire the retro- 
rockets right away and bring him down into an area in the Atlantic off 
the coast of Africa where we have stationed ships. 

Someone asked, “What if he gets in trouble on the way around?” 
You get to him a lot quicker by bringing him down in your prepared 
landing area after another hour than you would if you landed him 
off in the middle of the Pacific where it might take days to get to him. 
Recovery operations are planned primarily in the Atlantic Missile 
Range area. If he does not get into orbit, we have a secondary sta- 
tion. As he comes around over Hawaii, we have to—— ; 

Mr. Yates. How are you able to tell whether he is conscious or not, 
by respiration or other tests ? 

Dr. Dryprn. By telemetered instrumentation and the fact that he 
talks to you. We will have to compute where this thing is going to 
land so we can notify the estimated point to our pickup party. 

One of the most serious problems is being sure you can get to the 
man and find him. We have to exercise this beforehand many times 
before we are willing to put a man in such a system. 

Mr. Jonas. Do you mean the guidance system ? 

Dr. Drypen. He has only an attitude control. There is no guidance. 
It is a simple drag thing. The point of landing is controlled by 
where he is, where we fire the rockets, and what their thrust is. 

Mr. Bortanp. Who fires the rockets ? 

Dr. Drypen. The doctors have not quite decided whether to give 
him the opportunity first and follow it up by radio command or which 
way to do it. 

Mr. Boranp. How long will he stay up there if he gets into orbit? 

Dr. Drypen. An hour and a half is once around the earth. If he 
goes around three times, which is what we are thinking about, it is 
about four hours and a half. 

Mr. Yates. Are we and the Russians the only ones doing this or 
are England, France, and others doing it ? 

Dr. Drypen. So far we are the only two nations. The British are 
considering whether to go into a program based on their ballistic 
missile development. So far as I know, no other country is able to 
afford it. 

Mr. Osrerrag. That was a project of IGY in which the United 
States and Russia were the only two countries agreeing to sponsor 
that? 

Dr. Drypen. That is right. NASA was organized October 1. Im- 
mediately thereafter we formed a task group for Project MERCURY. 
The old NACA had been looking ut this problem in its laboratories, 
but the real start of the project was when we formed this task group. 

We mailed capsule specifications on October 23. We held a con- 
ference of bidders on November 7. We got proposals on the 11th of 
December. The contractor was named on January 9. He is building 
the capsule, spare parts, et cetera. The value of the contract is about 
$14 million. Development tests are specifically for this. 

This chart shows you go from this to vehicles with capability of 
maneuver. This is the fully winged type, this is halfway between. 
Both of these are being studied in wind tunnels. 





Th wt eat ed 


a mst «2a. oe 


21 


There is a project jointly with the Air Force and ourselves on the 
successor to the X-15, called the DYNASOAR, which is in general 
this configuration. There 3 is some work going ahead on this. What 
I have not shown by charts are the tracking system development re- 
quired. 

SELECTION OF PILOTS 


Of course, I have not gone into the matter of selections of the 
people who are to be involved because, just as in the X-15, you start 
your pilots with the beginning of the project; they work as engineers 
in the team; they go through training; they are involved in every 
step. I think most of you are familiar with the process. 

We had a group of doctors from the services who wrote specifica- 
tions. They required that this would be a graduate of one of the 
test pilot training schools, that he have experience as a jet pilot, be 
not over 5 feet 11 to fit into the capsule. I cannot remember all the 
details. 

There were some 79 or a somewhat larger available number inter- 
viewed. Eighty percent of them volunteered to go ahead. Since there 
were sufficient people to choose from, we did not interview other grad- 
uate test pilots. There were 32, I believe, of these put through a very 
intensive physical and psychological examination, and from “those 382, 
as you know, 7 were selected. They are now in the process of moving 
their homes to join this project with physical headquarters at the 
moment at Langley Field, Va. 

This is the kind of subject. I could talk on for a long time, but I 
think this is long enough. I will just repeat that it is the highest 
priority project—which does not mean this is the only thing that 
ought, to be done—primarily because of its cold warfare significance, 
and the fact that we have some competition. 


NATIONAL Booster ProGRAM 


Dr. GLENNAN. If we may move to the national booster program, 
I will ask Dr. Silverstein, Director of our space flight development 
activity for many years a recognized authority in the propulsion field, 
and previously the Associate Director of the Lewis Research Center, 
to proceed. 

This program in 1960 is set up for about $151 million. This 
represents an increase of about $8) million over the program for 1959. 

Mr. Tuomas. We are glad to have you, Doctor. 

Dr. Strverstern. You asked the question earlier as to how NASA 
differed from NACA. A major pomt of difference is that this pro- 
gram for some $150 million, representing about 30 percent of our 
budget for 1960, is in the area of booster and engine development. 
These are projects that were not previously under the cognizance of 
NACA. We did not develop hardware of this type. 

Mr. Tuomas. The wording of the act was broad enough to give 
you that authority if you wanted to do it. 

Dr. Stiversrern. We perhaps can interpret it in that fashion. 

Mr. Tuomas. You have plenty of imagination. That was about 
the only limitation you put on the old act, was it not? I do not say 
that facetiously. I mean it seriously. 

Dr. Sryversrern. In our practice under the old act we did not. 
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Mr. Tomas. In your practices you did not. You did have a good 
program out there in rockets, you did have one in fuels. You did 
a great job on it. 

Dr. Sitverstern. We are using this background information, of 
course, as the basis for the continuation of our work into this de- 
velopment area. The boosters of which I speak here rely in large 
part on the earlier research done in our laboratories and other cogni- 
zant laboratories throughout the country. 

The weakest part, I ‘think, of our whole space program, both now 
and in the past, has been the area of boosters. Looking back into his- 
tory, I think we can see why we were not terribly space conscious in 
this country until the time of the sputnik, although there was the 
VANGUARD peer am which was moving along, aiming toward the 
flight of a VANGUARD satellite during GY. 

Mr. Tuomas. What is a booster? 

Dr. Strverstetn. A booster is the combination of rocket engine and 
tank systems that are used to provide—— 

Mr. Tuomas. The powerplant ? 

Dr. Sitverstern. Yes, sir, the powerplant in simple words, made 
up usually of a number of stages: a first stage, which is the biggest 
rocket of the system; and a second stage, which is smaller, because 
after the bird is up to a certain velocity, you can drop off the first 
stage and a smaller rocket is able to accelerate the rest of the weight 
up to a higher speed. 

Mr. Tuomas. You are going to a system of clusters; is that right. 

Dr. Stiversrern. Yes, sir. 

Mr. Osrertac. But not the engine ? 

Dr. Sttverstern. The engine is a part of the booster. The booster 
is made up of the engine plus the fuel system plus tankage required 
to supply the fuels to the engine. 

We have been currently working with booster systems that were 
derived from the military missile program. We have been using 
THORS and ATLASES with upper stages that were not designed to 
match the missiles because we were in such a hurry to get satellites 
and probes aloft we did not take the time to go through the long 
development leadtime required to create new booster systems. One 
of our first acts when this organizations was formed in October was 
to recognize this weakness in our program. It was a grave weakness. 
We met together with the Defense Department, recognizing the joint 
need of the civilian agency and of the military to create within this 
country a strong c apability i in booster systems. 

Mr. Trromas. The military recognized that deficiency long before 
this Agency was created, did they not ? 

Dr. Strverstern. Not so much in the space area. They recognized 
it for missiles, and the missiles, of course, are usually one or one and 
one-half or possibly two-stage vehicles. 

Mr. Osterrac. Plus guidance. 

Dr. Stiverstern. Plus guidance for the missions to be ace omplished. 
However, oe missions are ground-to- ground missions where you 
send a rocket for 1,500 or 500 miles, not missions aimed at sending 
bodies into space orbits or deep into space. 

Mr. Troms. There is four or five times as much power involved? 

Dr. Strverstern. There are greater powers required and _ better 
guidance. 
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Mr. Osrerrac. Do you need guidance for a launching of this kind ? 

Dr. StiversTern. Yes, sir. The guidance has to increase its capa- 
bilities the further out you go. If we wish to go to Venus, we need 
guidance that is much better than if you wish to go to the moon or 
very much better than is needed to go from one place on the earth to 
another. 


These are vehicles we have fired as part of our space program. The 
VANGUARD you are familiar with. 


JUPITER C 


The JUPITER-C is made up of the REDSTONE booster, the 
small ABMA booster, with a cluster of solid rockets on top provided 
by JPL. 

Mr. Tuomas. Is JPL the Laboratory in California? 

Dr. Sitversrern. Yes, sir. This booster was the one that put the 
EXPLORER vehicle into orbit, our first satellite. 

Mr. Tuomas. Is that a single or one and a half ? 

Dr. Stuversrern. This is actually a four-stage booster. It has this 
first stage, a very large booster delivering 75,000 pounds thrust; on 
top are three solid stages made up of small rockets about this thick 
and about that big around. Eleven of these are clustered in the sec- 
ond stage. These fire. There are three rockets inside of this that 
fire subsequently and then the final single rocket that has the satellite 
attached to it is fired. 

Mr. Tuomas. How far up is your big booster going to take you be- 
fore the cluster of rockets at the top come into play? 

Dr. Strversretn. About 60 miles. The second stage is fired at 200 
There is a coast period after the firing completes. 


JUNO 


Then we go to the next booster in our program, the JUNO. It 
uses the JUPITER as the first stage and the same cluster of solid 
rockets provided by the Jet Propulsion Laboratory as the top stages. 
You get great capability because this rocket has a thrust of 150,000 
pounds being the same rocket that is used in our intermediate range 
ballistic missiles. 

THOR-ABLE 


The THOR-ABLE is the vehicle used in the PIONEER flights, 
some of which were aimed toward the moon. It is made up of the 
THOR intermediate range ballistic missile with a VANGUARD sec- 
ond stage superimposed on top and a solid rocket on top of the VAN- 
GUARD, almost the same solid rocket that is used on top of the VAN- 
GUARD here. 


Mr. Tuomas. You have a lot of horsepower there. 
DEFICIENCIES IN PRESENTLY DEVELOPED MISSILES 


Dr. Strverstrin. Yes, sir. All these vehicles have grave deficien- 
cies from the st: andpoint of carrying our program ahead. In the first 
place, their guidance is not adequate. Second, they are poorly mated. 
For ex: umple, these stages are far too small to match this booster stage. 
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What happens is we get a very low efliciency or very low return for 
the money invested. You might have 1 pound of payload for a thou- 
— pounds of missile w eight, whereas, with the later systems we are 

eating we can increase this factor by 10, getting 10 times the pay- 
ad aboard for a given booster size. 

We cannot use the current missiles to perform the missions that are 
laid out in our program by Dr. Glennan. We met together with the 
Defense Department and set up a national booster program to meet 
the needs of the civilian and military, made up of a number of differ- 
ent booster systems. I will go through these briefly. Dr. Glennan 
has mentioned some of them : already. 

Mr. Tuomas. Excuse me. What is going to be the main point of 
difference between your civilian booster and the military booster ? 

Dr. Sitverstern. Largely in the payload it will carry. 

Mr. Tuomas. More power is all, is it not? 

Dr. Sutverstern. Yes, we need a truck to carry the load. In the 
same way, the military people can use the same truck as we can to 

carry 5 4000 pounds of load. 

Mr. Tuomas. The same basic research on one will get the job done 
on the other, will it? 

Dr. StiversteIn. Yes, sir. 

Mr. Tuomas. When you get into prototype development, that is 
something else, but separating prototype from basic research—— 

Dr. Strverstrern. NACA for years created the bulk of the basic re- 
search information in aeronautics and laid down the bases on which 
the military airplanes were developed. We will still perform this 
“en as a national mission and are continuing to perform it. 

Dr. Grennan. As you go through that, you should indicate which 
agency has prime cc ognizanc ‘e and responsibility for it, and it will 
answer the Congressman’s question. 


SCOUT 


Dr. Stiverstern. SCOUT is made up of four solid rockets, one 
on top of the other. We used solid propellants to get two things: one, 
lower cost because these rockets exist and require no major develop- 
ments; there are some minor developments needed to bring them to 
application here, but no major developments. Secondly, with this 
system we can use the reliability that has been demonstrated by some 
of our solid rockets. The whole theory is to create a satellite system 
that will put 150 to 200 pounds in orbit at a cost about a fifth of that 
required for some of the previously described vehicles. We have 
found that it costs about $214 to $3 million to fire one of these sy oan 
We hope to do it for about a half million dollars with the SCOUT 

Dr. Drypen. The existing ones do not carry the weight. 

Mr. Ruopes. How much weight does the SCOU TT carry? 

Dr. Strversrern. About 150 pounds into a 300-mile orbit. 

Dr. Drypen. Our present ones are about 80 pounds. 


VEGA 


Dr. Sttverstern. This is a good number. The next vehicle pro- 
gram is the VEGA. You were asking about how much load it would 
sarry. On this chart we show some of the load-carrying capabilities. 

(Discussion off the record. ) 
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The difference in weight between orbiting the moon and the soft 
landing is associated with the weight of the rocket you have to carry 
aloft to slow down the satellite you want to land on the moon. Other- 
wise it would impact the moon at a velocity of some 7,000 miles an 
hour and destroy itself. You have to carry a rocket powerful enough 
to slow it down as it approaches the surface of the moon and make 
what we call a soft landing. 

Mr. Ostrertac. How do you make it slow down ? 

Dr. Sttverstern. You have to orient it so that the rocket is pointed 
toward the moon and by firing the rocket in this direction you slow 
the vehicle down the same way you would by putting the brakes on a 
vehicle; you get a thrust opposing the motion forward. 

Mr. Yares. Do we know anything about the gravity features on 
the moon 4 

Dr. SrLVERSTEIN. We want to measure it. 

Mr. THomas. We do not know it yet ? 

Dr. SutversteIN. We think it might be comparable to the same 
characteristics that bodies of that size should have, but it has not been 
measured. We know it grossly. It needs to be verified. 

Mr. Yates. A ratio of one-sixth to ours? 

Dr. Drypen. Yes. 

Dr. Sttverstern. Let me briefly discuss the VEGA. It has an 
ATLAS missile as the first stage. Here we utilize all the technology 
that has been developed on the ATLAS and all the flight experience 
they are accumulating now to get a capability that is fairly well 
proved, 

Then on top of this we are having constructed a second stage using 
the liquid oxygen and kerosene, the same fuel as for the ATLAS. 
Above that we put another stage which will have a new engine of 
about 6,000-pounds thrust using what we call storable propellants. 
Here we rely on the laboratory information we have developed in the 
past. We know as we go out into space and have a mission that might 
last, for example, for 235 days to reach Mars, that during that time 
we have to have our fuel maintain its initial conditions without change 
in Some part of the coast flight. If we had liquid oxygen aboard, for 
example, we would have to protect. it during that long period of time 
since it evaporates at temperatures on the order of minus 270° F, 
This is a bad thing to try to do. 

Mr. Tuomas. What. is that temperature that you maintain ? 

Dr. StiversTern. Minus 290° F. 

Mr. Tuomas. It evaporates at minus 275? 

Dr. Suverstein. Approximately, yes. We are matching up the 
characteristics of this vehicle, the basic booster, with the upper stages. 
[think you will get an understanding, by comparing 6,000 pounds of 
load in orbit with a vehicle weighing around 300,000 pounds, that we 
have a ratio of about 1 in 50 between load in orbit and the weight of 
the vehicle. This is a much better ratio than achieved with the less 
advanced vehicles. We are carrying along under our cognizance the 
development of the VEGA vehicle. 
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CENTAUR 


The next stage in the national program involves a new vehicle 
called CENTAUR, the vehicle you asked about earlier. In the sec- 
ond stage of the CENTAUR, we use liquid oxygen and hydrogen. 
The first stage is identical w ith the VEGA. 

Mr. Tuomas. Solid fuel ? 

Dr. Strverstern. No. This is a high energy fuel. If you remem- 
ber some of the lectures Dr. Rothrock probably gave you in recent 
years regarding liquid fuels, he has probably called attention to the 
advantages of these high energy propellants. 

Mr. Tuomas. He carried us up to theory 900. Go ahead. 

Dr. Stiversrern. Hydrogen is a very potent fuel as compared, 
for example, with the ‘kerosene that we are using in this vehicle. It 
has a heating value of some 2.8 times that of kerosene, or some 50,000 
B.t.u. per pound as compared to 19,000 for kerosene. Because of 
this and because of the fact it is a very light gas coming out of the 
back end of the rocket nozzle, we are able to get more thrust out of 
the rocket per pound of fuel burned than we can with the conven- 
tional fuels. So we will have to use this fuel for our very difficult 
missions. 

There are some problems involved. Hydrogen is not an easy fuel 
to deal with. Hydrogen is again a cryogenic “material which ey rapo- 
rates at about minus 420° F. ., APpro: aching much closer to the absolute 
zero temperature. It is a fuel that is quite light, about one-fifteenth 
the weight of water. 

It takes bigger tanks. You will notice this second stage tank is 
bigger than the VEGA. However, it gives much better performance 
for the same weight of vehicle because the CENTAUR vehicle weighs 
the same as the VEGA but it has performance about twice as good 
for the deep space missions as has the VEGA vehicle. 

This is the first step we are taking to put advanced technology into 
our program. We know as we move along into this program in years 
ahead, that if we are going to keep this country as the leader in the 
field, we will have to get some of our advanced technology into the art. 
We are using this vehicle as a means of introducing this advanced 
technology as early as we can because we recognize the fact that 
this sort of thing takes a long leadtime. If you do not start it now, 
we will be late and have to do a crash job on it later. This is the 
time to do it because we have pee se developments in this 
area coming along; our change in the ATLAS is identical for the 
CENTAUR and the VEGA, so we can put this stage in and have a 
good vehicle for carrying our technology along. 

Mr. Tuomas. Your justifications confuse me a little bit. In one part 
of it you place emphasis on your research into solid fuels. Then when 
you get over to this instrument where you really need the power, you 
go to your exotic fuels. 

Can you average them out? Does each have a special purpose 
that the other one cannot satisfy ? ' 

Dr. Strverstrrn. Yes, sir. This is the point. T think the solid 
fuels will come into play very heavily in the space field in these areas. 
One was illustrated to you by Dr. Dryden. In our retrorocket system 
on the MERCURY we use solid rockets. These are the rockets which 
we will fire to slow down the capsule. 
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Mr. Tuomas. It is cheaper and more compact, et cetera, but for a 
specific purpose, for a different purpose, you will have to go to one of 
your exotic fuels; is that right ? 

Dr. Strverstern. Yes; each has its place. 

Mr. Tomas. In each instrument in your space flights you may 
have a cluster using solid fuel and also a cluster using exotic fuel; 
isthat right ? 

Dr. Strverstern. Yes, sir. Let us go to the next type of develop- 
ment. 

Mr. Ruopes. What thrust is the CENTAUR developing ? 

(Discussion off the record.) 

Dr. Sutverstrin. The CENTAUR is under the cognizance of 
NASA. 


DELTA 


Let us take the DELTA vehicle next. I should have introduced 
this chart earlier. This development involves the use of the THOR 
booster with a VANGUARD second stage and a solid upper stage. 
It is a multiplication of the THOR-ABLE to get higher effectiveness 
in orbit. 

Guidance in this system is very much better than we have in the 
THOR-ABLE. It is usable both for satellite and deep space probe 
missions, and it is going to be the principal carrier for our program in 
the next 2 years. This vehicle does not involve any major new de- 
velopments. We are contracting to purchase some of these vehicles 
to support our program in the several years ahead. 


NOVA 


The next vehicle we want to talk about is the NOVA. This is the 
largest. vehicle we are creating within the national booster program. 
This 1960 request does not provide funds for development of this 
NOVA system. It does, however, provide funds for the development 
of the principal rocket in the booster. That is this rocket here, which 
isthe million-and-a-half-pound thrust rocket. The leadtime estimated 
for the development of a rocket of this size is about 4 years. We have 
initiated a contract with Rocketdyne to develop this rocket, and its 
purpose is to provide the country with a booster of a size that will be 
required for the more difficult missions we anticipate ahead. 


CORPORATIONS ENGAGED IN ROCKET DEVELOPMENT 


Mr. THomas. Who is the head of Rocketdyne and where is it 
located ? 

Dr. SILVERSTEIN. om ketdyne is part of the North American Avia- 
tion Corp., located in California. 

Mr. Tuomas. Who is president of it ? 

Dr. GLENNAN. Hoffman is general manager of Rocketdyne. 

Dr. Stnversrery. Sam Hoffman is general manager of the Rocket- 
dyne organization. This million-and-a-half- pound rocket develop- 
ment has been reviewed by all of the major technical review groups 
in the country, the scientific people in propulsion. It has been under 
review for some 2 years before this program was initiated and was 
accepted by all these groups as one of the most important areas of 
development required for advanced work in space. 
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At the time our organization was initiated we again reviewed this 
problem between the Department of Defense and NASA and decided 
this was an element of the program that was extremely urgent. 

Mr. Tuomas. Why was it necessary to go out and create an or- 
ganization and build it from the ground up in view of the fact that 
you had a laboratory in Clevel: and? These people are not pioneers 
in this field. 

Dr. Dryven. Rocketdyne built the only ballistic missile engines we 
had. 

Mr. Tuomas. They started from scratch and you had to train every- 
body. Really, the only training force you had in the country was 
NACA Laboratory in Clevel: and. Why was it necessary to put some- 
body else in business when you had this? 

Dr. Drypen. They were already in business. They furnished all 
engines for the ballistic missile program. They have been there for 
years. Their factory developed and built—— 

Mr. Tuomas. Who bought ballistic missiles? 

Dr. Drypen. The Air Force primarily. 

Mr. Tomas. You were the research agency for the Air Force. I 
repeat: Why was it necessary to go out and put this crowd in busi- 
ness when you had your nucleus already in existence ? 

Dr. Drypen. We have no factory at Cleveland, no production fa- 
cilities, no engineering and development. 

Mr. Tuomas. We are doing a research job here and you have set 
up in this budget $40 million for research. 

Dr. Sinverstern. There is continuing advanced research but this 
engine, in fact, is a manufacturing job with some development asso- 
ciated with the manufacturing. The organization that has the con- 
tract is in fact the principal manufacturer of rocket engines in the 
country. They are the people who are building the 150,000-pound 
thrust rocket engine used on our current missiles. For example, the 
THOR missile and ATLAS both use the 150,000-pound thrust rocket 
that Rocketdyne developed. This million-and-a-half-pound rocket is 
10 times larger than the existing rocket. However, it will use a great 
deal of the technology and manufacturing know -how these people have 
built up, their knowledge of tooling and knowledge of the types of 
structure required for a rocket of this type. Of course, this was done 
competitively. There were others who were in a position to offer pro- 
posals before we let the contract. We accepted the proposal from 
Rocketdyne as being the best. 

Mr. Tomas. Who else is in the field? 

Dr. Sutverstern. Aerojet Corp. They are located in Azusa and 
Sacramento, Calif. 

Mr. THomas. Who heads Aerojet ? 

Dr. Suiverstern. Dan Kimball. 

Dr. GLENNAN. Former Secretary of the Navy. 

Mr. THomas. That is the first business I have heard of him missing 
in a long time. How did he miss this? 

Dr. GLENNAN. He was president of that company before he became 

Secretary of the Navy. 

Mr. Tomas. Aerojet ? 

Dr. GLENNAN. Yes, sir; a division of General Tire & Rubber Co. 

Dr. Drypven. This is under development, part of research and de- 
velopment. This is a development contract for an engine. 
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Mr. Yares. Are there others in the field? 

Dr. GLENNAN. General Electric. 

Mr. Tuomas. He started out making automobile tires and had had 
no experience in making tracking systems. Now he is in the business 
of making jets and tracking systems, too. He can do anything now. 

Dr. GuenNaN. In connection with the work at Lockheed, I believe 
they have. 

Dr. Stiverstern. The engines for this will take about 4 years. Then 
there will be probably a 2-year development time to mesh them in with 
the vehicle, or probably 6 years before the complete system is ready. 


SATURN 


Mr. THomas. Do you have the SATURN 

Dr. Stitverstern. SATURN is a program that involves providing a 
million pounds of thrust in a booster by clustering these existing 
150,000-pound rockets I mentioned earlier. There will be eight of 
these rockets clustered together to form a total thrust of 8 times 
150,000, or 1,200,000 pounds. The development program of this 
booster is being handled at the AOMC, which is the Army Ordnance 
Missile Command, under the direction of Von Braun. 

Mr. Tuomas. In Huntsville, Ala. ? 

Dr. Sutverstern. Yes, sir. This work is being sponsored by ARPA 
as part of our joint activity. 

Mr. Ruopes. That million-pound job is in process at the present 
time ¢ 

Dr. StLversTEIN. Yes, sir; it is under contract at the present time. 

Mr. Ruopes. How soon? 

Dr. Stiversrern. It will be a 4-year development. 

Mr. Tuomas. Who is doing that for ARPA? 

Dr, Stiverste1n. This is ABMA. They are using an existing en- 
gine. They are putting it together. 

Mr. Ruopes. Why does it ‘take 4 years to do that using the existing 
engine ¢ 

Dr. Suiverstern. I did not understand your question. 

(Discussion off the record.) 

Mr. Tromas. Is the Army doing it on force account at the station 
at Huntsville or contracting it out ¢ 

Dr. Drypen. They are buy ing the eight engines. 

Mr. Tuomas. Do they do their own fabric ating there? 

Dr. Drypen. That is my understanding. 


BOOSTER RECOVERY 


Mr, Yates. How many times can you use an engine; just once? 

Dr. Drypen. A number of us are looking at the problem of re- 
covering these things because of their expense. 

Mr. Yates. Do they burn up with one shooting ? 

Dr. Drypen. The fuel burns up and they fall back to the ground 
and they break up. 

Mr. Tuomas. It is a question of putting them back together? 

Dr. Drypen. Yes; you have to put a parachute on them. 

Dr. Sttverstern. As part of our 1960 request, we asked for funds 
to study the business of recovering boosters. They are expensive 
objects. We would like to develop a technique for recovering them. 


‘ReMe ali 


a2 2 BAA #4 





30 


I think this completes my presentation on these boosters. I will be 
glad to answer questions. 
SOLID FUELS 


Mr. Yares. I have a constituent who wants to know why the mili- 
tary and the scientific agencies who are engaged in the use of rockets 
do not concentrate on solid fuels almost primarily in view of the 
difficulties you have with liquid fuels. 

Dr. Stiverstern. This is a technical question and can be answered 
this way. Solid fuels have certain characteristics that are very use- 
ful and certain applications for which they can be used very advan- 
tageously. However, they do not currently provide as high an energy 
as some of our liquid fuels and would require vehicles that would be 
enormously heavy in order to accomplish missions in deep space, 

Mr. Tuomas. What is your home State ? 

Dr. Sriversrern. Indiana. 

Mr. Thomas. Did that answer your question ? 

Mr. Yates. I do not know that my constituent will be satisfied. 
You do have a great many more difficulties with you liquid fuels than 
with your solid fuels? 

Dr. Drypen. You get more thrust. 

Dr. Stiverstern. Here is a case in point—— 

Mr. Yates. Explain that multipurpose rocket where you use two 
or three different types of fuels in different clusters. 

Dr. Sriverstern. Here we use LOX-hydrogen because it is very 
efficient; you get a lot of thrust per pound of fuel. This stage takes 
us out on the deep space mission, providing a large percentage of 
velocity we need. Without this stage, our first stage would have to 
be very much bigger. We might have to double up the size of this 
engine and instead of having 1 million pounds we would need 2 mil- 
lion pounds. The reason we use LOX-hydrogen here is to keep down 
the size of this cluster here. If we used the solid here, this might 
have to be 5 million pounds. 

Dr. Drypen. This might be confused with the ballistic missiles. 
Ballistic missiles have a tremendous premium on getting off within 
a few minutes. Looking at the countdown procedures we go through 
now, it is difficult to see that we could get a really fast response. 

We mentioned ARPA has a $20 million effort on improving solid 
propellants because this will pay off in the payload carried in the 
MINUTEMAN or POLARIS missile. But the chemistry of the 
thing shows there is a limit, a certain ideal limit to solid propellants, 
and that ideal limit to solid propellants is much less than for liquid 
propellants. 

Screntiric Investigations Into Space 


Dr. Drypen. The next witness is Dr. Homer Newell, Assistant Di- 
rector for Space Sciences. He has previously appeared before this 
committee as one of the research leaders in the recent IGY program. 
He was previously with the Naval Research Laboratory as the head 
of their Atmosphere and Astrophysics Division and Science Program 
Coordinator for Project VANGUARD. 

He will talk about the $46 million item for scientific investigations 
in space. 





Mr 
very 
He 
Dr 
Ma 
sort 
for y 
Dr 
Mr 
Dr 
Mr 
you | 
Dr 
gram 
by m 
fund 
point 
plica 
M1 
pose 
Dr 
Mr 
well ; 
Dr 
Dr 
pract 
to m: 
able 
Wi 
think 
inclu 
the a 
covel 
astro 


Th 
thor« 
we a 
plica 
The 
chan 

Fo 
in th 
So, { 
wea 

Th 
high 
the ¢ 
per | 

M 
that 


ol 


Mr. Tuomas. It is nice to see you again, Doctor. You are always ¢ 
very welcome guest here. 

How have you been? 

Dr. Newey. Fine, thank you. 

Mr. Tuomas. You have not been over with us recently. We had a 
sort of a final sweeping-up meeting, so to speak, and we were looking 
for you to be in attendance with all the other IGY gentlemen. 

Dr. Newe. Yes, sir. 

Mr. Tuomas. That was a couple of months ago. 

Dr. Newetu. Yes, sir; [read the proceedings. 

Mr. Triomas. It is nice to have you, and you please tell us whatever 

you have in mind. 
' Dr. Neweti. My subject, Mr. Chairman, is the space sciences pro- 
gram. By space sciences, we mean scientific investigations carried out 
by means of sounding rockets, satellites, and space probes. This is a 
fundamental research area. It is the sort of research, as Dr, Glennan 
pointed out, that is required to lay the foundation for practical ap- 
plications. 

Mr. Tuomas. You have about $45 million requested for that pur- 
pose 4 

Dr. Newetu. Yes, sir. 

Mr. THomas. The request is under research and development, 
well as I remember. 

Dr. GLENNAN. It is at page 201 of the justifications. 

Dr. Newety. As I go through, I will try to point out some of the 
practical applications that we can foresee. However, I would like 
tomake the point that out of basic research generally the most valu- 
able practical applications are those that you do not foresee. 

We have broken down the area into a number of subareas which I 
think you will recognize as familiar pieces of the IGY program which 
include atmospheres, ionospheres, energetic particles—which covers 
the area of research in which Van Allen was engaged when he dis- 
covered the radiation belt—magnetic and electric fields, gravity, and 
astronomy. 

ATMOSPHERE 


The first one, atmospheres, is a complicated subject, as you are 
thoroughly aware. We have in the earth’s high atmosphere, to which 
weare directing major attention in the program, weather just as com- 
plicated as the weather near the ground in the region in which we live. 
The weather in the upper atmosphere, however, is based on chemical 
changes and electrical changes, rather than on water vapor. 

For example, there is a layer of ozone in the upper atmosphere and 
- the highest regions oxygen itself is dissociated into atomic form. 

So, there are just oxygen atoms up here, instead of molecules that 
we are able to breathe. 

There are tremendous winds and the wind speeds are sometimes 
higher than on the earth. Winds up above this 50-mile region, in 
the 60- to 70-mile regions, are sometimes as fast as 200 or more miles 
per hour. 

Mr. Tuomas. You have rockets which have measured how high? Is 
that only 15 miles? 
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Dr. Newey. For weather sounding the ballons go up to 100,000 
feet occasionally, 80,000 feet is normal. 

During IGY the research done gave us a fairly good picture of the 
region shown here, and some glimpse above this 50-mile altitude up 
to, say, 100 miles. 

The picture that you see in the upper region is one of constant 
change and variation with geographic position and time. Our im- 
mediate program is to carry on with the momentum developed dur- 
ing the IGY, and to study the atmosphere at even higher altitudes, 

Before proceeding to show you the program, I would like to point 
out that in the research to date we have had this practical applica- 
tion: We have developed an engineering standard atmosphere from 
rocket data obtained to date. This standard atmosphere is used in 
the design of aircraft and vehicles that would fly at these levels. It 
is used as a basis against which to calibrate instruments used on such 
space vehicles. 

In the future we can hope to find out the relations between the 
upper atmosphere in this region and the lower atmospheric weather 
phenomena. This is the sort of thing that will be fundamental to 
a truly universal application of, say, meteorological satellites. 

Mr. THomas. Did you mean what you said about the weather phe- 
nomenon in those two layers? Do you have any evidence that when 
you get up to 50 or 100 miles away it has no relationship to weather 
or climate? 

Dr. Newe.ut. We do not know at the higher altitude whether there 
is any relationship. This is a longer range subject to attack, but we 
do presently know that in this region—below 50 miles—the behavior 
of ozone seems to be linked with the behavior of cyclones and anti- 
cyclones in the weather region. 

This gives a clue. Maybe there is some useful connection. 

Mr. Txomas. Suppose it is confined to the first 50 miles. The 
changes in the weather will make the meteorological problem much 
simpler? 

Dr. Newer. Yes; it would, and as I will point out shortly, we have 
a joint program with the Weather Bureau to study this region to 
see what we can do about improving weather forecasting. 

In the next chart is an outline of the program for the next 2 years. 
Actually, the chart is backward. We should read upward since we 
start with the first 50 miles of the atmosphere, and then go from 50 
miles to 100 miles and then above 100 miles, and out to the distance 
of the moon and then out to planetary distances. 

In each case we are interested in the pressure, density, temperature, 
composition aes 

Mr. Tomas. Where are you going to work from principally! 
Are you going to work from Wallop’s Island ? ‘ 

Dr. Newety. Wallop’s Island, Fort Churchill, Canada, White 
Sands, and the Pacific installation at San Nicolas Island, Calif. 

This [indicating] is the program which I mentioned the Weather 
Bureau has an interest in, and we are working together in the prepara- 
ration of 40 sounding rockets to study the connection between the 
upper and lower atmosphere, and try to pin it down and find out 
just what it really is. : 

As I mentioned, in the IGY period we got a pretty good picture 
of the atmosphere up to 100 kilometers. We want now to pin down 
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the details, and to go even higher in altitude. We are in the explora- 
tion phase. We have 48 sounding rockets, 3 satellites, and 1 space 
probe. 

Mr. Tuomas. Off the record. 

( Discussion off the record. ) 

Dr. Newe.u. I should mention that these are experiments and not 
individual vehicles. Actually, one vehicle will carry a number of 
different experiments. This particular vehicle will carry not only 
the experiments indicated here, but a number of others. I will clear 
this up in my last chart. 

IONOSPHERE 


On the subject of the inosphere, the complications again are shown 
here. You will recall from IGY discussions that the ionosphere is 
the portion of the atmosphere which has charged particles, electrons, 
and positive and negative ions. It consists of a number of different 
regions, and in the daytime it shows a structure as shown here of 
some double layers, while at nighttime it is considerably simpler. This 
is due to the fact that the primary cause of the ionosphere is the 
sun. 

Note that the scale has been changed here. This is 180 miles; where- 
as, on the previous chart this height was about 50 miles. 

In the LGY, a pretty good picture of the ionosphere came out of the 
various rocket soundings and ground-based observations up to 60 
miles. It gave not so complete a picture up to 180 miles, and only 
brief glimpses above that altitude. I might point out that the best 
glimpse above that altitude came from the Russian sounding rocket 
and Sputnik III. So, here is one area in which we have to catch up. 

The complication is even greater than might otherwise be because 
of the presence of the earth’s magnetic field, which deflects moving 
charged particles, and makes an understanding of the ionosphere even 
more difficult. 

The program for the next 2 years involves seven sounding rockets 
to measure the electrons and ions in the ionosphere, to study very low 
frequency radio propagation—the frequency that the Navy, for ex- 
ample, uses in its worldwide communications net—to study the inter- 
actions between the ionosphere and the vehicles we send through it, 
what the charging effects of the ionosphere do to communications 
and to instruments in such vehicles. There are five satellite experi- 
ments to study the same thing, and then one space probe—which is a 
vehicle which goes out beyond the earth’s atmosphere—to determine 
how far out the ionosphere actually does extend. 


ENERGETIC PARTICLES 


In the next area we have energetic particles, and this brings us 
tothe Van Allen radiation belt which is one of the areas of interest in 
this field. This field also includes the cosmic rays which contain the 
most energetic particles known to man. Also included are the north- 
ern and southern lights—the aurora. 

One feels, from Van Allen’s experiments, that the aurora are prob- 
ably caused by particles from the Van Allen belt. This is something 
that we want to pin down. Furthermore, we want to study in detail 
the structure of the belt. You brought this question up earlier this 
morning. 
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As it appears now, it seems that there is one completely isolated 
region, called the inner belt, and an outer belt that is more diffiused 
and spread out more widely. This is based upon the first observa- 
tion that Van Allen has been able to make. In order to determine 
the complete spatial distribution we have to make more observations, 

In this area the program includes one experiment to measure the 
cosmic ray intensity in interplanetary space. These are the highly 
energetic particles. 

There is one satellite, plus two probe experiments to measure the 
cosmic ray fluctuations, and this is directed toward seeing whether 
or not they are related to magnetic storms and to activity on the 
sun. It is directed toward finding out just where they originate and 
how they are created. There are experiments to determine the energy 
and the nature of charged particles. We wish to find out just what 
the particles are. How many ion particles are there? Tlow many 
helium, and hydrogen? There would be one deep space probe in this 
field plus two rockets. 

To continue the study of the radiation belt, there will be two satel- 
lite experiments plus four rockets; and to study the auroras—the 
northern and southern lights—and to determine their connection 
with the radiation belt, there will be six small rockets. 


MAGNETISM, ELECTRICITY, AND GRAVITY 


In the next area, magnetism, electricity, and gravity, the magnetic 
field is of particular interest to us at the present moment because it 
is this field that causes the trapping of the particles in the radiation 
belt. 

From the practical point of view we may be able to use the existence 
of this field to create artificial radiation belts, using them for com- 
munication purposes. 

We know only about the earth’s electric field between the ground 
and the ionosphere itself. We do not know what the field is outside 
of the ionosphere. The electric field must be important in connection 
with the charging of vehicles that go through these regions. It must 
also be important in connection with the auroras which in turn have 
an effect on communications at the surface of the earth. 

Another practical reason for wanting to study the magnetic field 
is that when the earth’s magnetic field is disturbed by incoming 
streams of charged particles from the sun, the field is distorted, and 
has a considerable effect at the surface of the earth. Sometimes the 
effect is strong enough to black out even telephone communication 
lines. It is often strong enough to black out radio communications 
for periods of hours. 

Finally, in the case of gravity we have one of the most fundamental 
subjects. We do not really know what gravity is. We have been 
able to measure it and determine how strong it is, but. we do not know 
what creates it. Whereas we are able to manipulate magnetic fields 
and electric fields in our daily use of electronics, and in sending radio 
messages, we are not able to do the same thing with gravity, because 
we do not know what gravity is. So, one of our fundamental re- 
search programs is directed toward learning what gravity is. 

In the magnetic fields program we have two satellite experiments 
scheduled to study the electric currents in the ionosphere and in the 
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radiation belt that give rise to the magnetic storms on the surface 
of the earth that interfere with radio communications; one satellite 
to map out in detail the earth’s field so as to enable us in future ob- 
servations to pinpoint just where the disturbance sources lie that cause 
these magnetic storms; and one space probe to measure the magnetic 
fields existing between the earth and the moon and if possible to meas- 
ure the moon’s field. 

Mr. Tuomas. Suppose you come up with some real good answers? 

Off the record. 

(Discussion off the record.) 

Dr. Newe.tu. We have 30 sounding rockets to study currents in the 
ionosphere and to make important tests. 

I might point out that one of our policies is to test our instruments 
for satellites and space probes in the least expensive manner com- 
mensurate with providing a proper test, and one way is to fire things 
in sounding rockets before you commit them to an expensive space 
probe or satellite vehicle. 

Finally, we have two space probe experiments to study magnetic 
fields out to planetary distances; for example, out to the distance of 
Venus. If the firing is toward Venus, it will measure magnetic fields 
out to those distances. 

In the field of gravity, there are two experiments under preparation, 
one to continue the IGY satellite work on measuring the size and 
shape of the earth, and of refining our measurements of intercontinen- 
tal distances. This, of course, has application to mapping and all the 
things that rely on accurate maps. 

We are also preparing one satellite experiment to conduct the first 
controlled experiment in the field of the general theory of relativity. 
This area, of course, is fundamental. Out of the area of relativity 
came the statement of the principle that energy and mass are equiv- 
alent, and it is on this that our development and use of nuclear energies 
are based. The general theory of relativity, in fact, is part of the 
subject of gravity, and is the sort of study that will eventually help 
us to understand what gravity really is. 

Finally, in the area of astronomy we have the opportunity with 
satellite stations to make observations from above the earth’s atmos- 
phere. ‘This [indicating] is an artist’s conception of such a telescopic 
observing station above the atmosphere. This is important, because 
the earth’s atmosphere absorbs many of the radiations from the objects 
of interest, from galaxies, from the medium between the stars, and 
from the stars and the sun and the planets. AJl the radiation that lies 
in the far ultraviolet, the X-ray and the gamma ray wavelengths, and 
some of the infrared are hidden from the ground-based astronomer; 
and yet it is in those wavelengths that probably the most information 
about what is going on out in space lies. 

So, in a number of astronomy experiments we hope to learn more 
about the fundamental workings of our universe. The astronomy 
program for the next 18 months includes 3 space probes to investi- 
gate the moon and planets; and 6 satellite experiments to investigate 
the medium of space, what is there and what is going on, including 
the sun, the galaxies, and the stars, and there are 35 sounding rocket 
systems to measure meteors in space, and to observe the stars and the 
radiations from our galaxy. 
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To tie together all these things, in the last chart is summarized the 
numbers of vehicles to be used. In calendar year 1959, 45 to 50 sound- 
ing rockets, using a variety of types, as you see here; 6 satellites; and 
2 space probes. In calendar year 1960, on the order of 100 sounding 
rockets, 7 satellites, and 4 space probes. 

Mr. Tuomas. What is the height of each one of those three classifi- 
cat ions ¢ 

Dr. Newet. In the case of the AKROBEE something on the order 
of 60 to 70 miles; the AEROBEE-HI will go up to 180 miles or so 
with a 120-pound payload; the NIKE-ASP will go up to 150 miles; 
and the SPAEROBEE to over 200 miles. The other, here, is a solid- 
propellant vehicle developed by the NASA. The satellite vehicles 
have been described to you. 

I might point out that these are the satellites and space probes to 

carry out some 37 experiments that were listed for you earlier. This 
indicates how one does use a vehicle for many experiments. 

Mr. Tuomas. What will be the height of the satellite space probes? 

Dr. Neweiti. The VANGUARD satellites range between 300 miles 
or so at perigee and 1,500 miles to a couple of thousand miles at apogee. 

As you know, the JUNO IT has a perigee on the order of 150 miles 
or so, and apogee less than 1,000 miles. The THOR-ABLE is able 
to put 200 pounds in a 300-mile orbit. 

The THOR-DELTA has a similar performance capability to the 
THOR-ABLE, but it has better guidance, so one can call for more 
precision. 

For space probes these vehicles can hurl on the order of 50 pounds 
out to the moon. The more advanced vehicles, of course, carry the 
bigger payloads that Dr. Silverstein showed you. 

Mr. Tuomas. While we are all dealing in theory, someone sug- 
gested this morning it would save time and money and ev erything 
else if we could turn this program, or 80 percent of it, into an IGY 
program and get the same cooperation in this as we had in the regular 
IGY program. That is something to think about; is it not? 

Dr. GueNNAN. Yes, sir. Not only is it something to think about, 
but actually we are doing some work in this area, “although it will 
be very much more limited in scope than the IGY program, which was 
entirely a worldwide oper ation. But in our international interest here 
we are encouraging other nations to think with us and possibly to work 
cooperatively with us on some of these satellite applications. Ac- 
tually, this is so much more expensive a program that the extent 
to which other nations other than Russia and ourselves can put the 
money into it is very, very questionable. 

Mr. Jonas. Off the record. 


( Discussion off the record. ) 


Mrreorotocy, COMMUNICATIONS, NAVIGATION, AND GEODETICS 


Dr. Guennan. Mr. Chairman, we move to the application field 
where we hope and are quite certain that a payoff will come in the 
reasonably foreseeable future. I speak particularly of the fields of 
meteorology and communications. 

Mr. Tuomas. Please tell us about it. 

Dr. Guennan. Mr. Edgar Cortright, Chief of the Program of Ad- 
vanced Technology, is going to speak to us on that. He has had a 
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good bit of appropriate experience in the field of propulsion research 
as Branch Chief at the Lewis Research Center before coming here. 

Mr. THomas. Good. 

Mr. Corrricnr. Mr. Chairman and members of the committee, it 
must be obvious by now that a strong national ¢ apability in space tec h- 
nology comes neither easily nor che: aply. Hence there is a very under- 
standable desire, I think, on the part of most people to apply this 
ability to practical purposes as much as possible. 

Mr, Tuomas. Will you please tell us about yourself before you go 
into that? Where are you from ? 

Mr. Corrricut. Well, most recently from Ohio before I moved 
down here. I worked at the Lewis Research Center. 

Mr. Tuomas. How old are you? 

Mr. Corrrient. 35. 

Mr. Tuomas. Where did you go to school 4 

Mr. Corrricut. Rensselaer Polytechnic Institute. 

Mr. Tuomas. We are honored to have you, and more power to you. 

Mr. Corrrient. Thank you, sir. 

Mr. Tuomas. You may proceed. 

Mr. Corrricut. I was about to point out, sir, that there are several 
problem areas which are of interest and importance to all of us which, 
we think, stand to benefit greatly by the use of the earth satellite. 
These would include meteorology, communications, navigation, and 
geodetics. In this talk I would like to very briefly outline the pro- 
rams which we think are sensible in each of these areas. 

Let us begin with meteorology. 


METEOROLOGY 


The reason that the earth satellite stands to benefit the science and 
practice of meteorology so greatly, we think, is twofold: One, for 
the first time it gives the meteorologist an observing platform which 
is equal in scope to his problem; namely, the continuous survey of all 
of the earth’s atmosphere. Secondly, it gives him a platform which, 
by virtue of its unique position above the atmosphere, will make 
measurements that we have never had a chance to make before. 

Now the first hint of what the meteorological satellite might mean 
to the weather people was obtained back in 1954 with a rocket fired 
from White Sands. This rocket went to 100 miles altitude and took 
a series of pictures which were pieced together into this composite 
photograph. Shown down here over the gulf coast of Texas is a 
large cyclonic disturbance exhibiting the typical spiral-shaped 

Mr. Tomas. May I interrupt you at that point ? 

Did not our distinguished friend, Dr. Revelle, intimate that we are 
not going to get all the answers to the weather by going upstairs, and 
that we will have to go downstairs to get part of the answers. 

Mr. Corrricrr. The satellite can observe, by measuring surface tem- 
peratures, tidal movements in the ocean which are intim: itely related 
with large-scale weather phenomena. 

The interesting thing about this cloud pattern is that it stands out 
very clearly from this altitude where you get a bird’s-eye view. It 
was missed by the ground stations of the Weather Bureau. In other 
words, it. is very difficult to put together an observation like this from 
isolated observations on the gr ound. 
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Later on in the life of this high-altitude storm it caused very heavy 

‘ainfall in the Mississippi V alley and considerable damage. 

We can do more with satellites, we feel, than merely “observing 
gross cloud patterns. Some of the things that can be done are indi- 

vated in this next chart. 

For example, remaining with clouds for a moment, in addition to 
the general coverage it should be possible to identify types and by 
observing individual clouds to detect. wind velocities and directions, 
By using radar it should be possible to measure cloud heights, layers 
of clouds, and prec ipiti ition located underneath the clouds. By a 
technique known as “sterics” where one detects the static from light- 
ning flashes it should be possible to locate thunderstorms beneath the 
blanket of clouds. 

Now, in addition, there are a series of measurements which ought 
to be able to detect the distribution of water vapor, ozone, and carbon 
dioxide. You recall that Dr. Newell pointed out the inter-relation- 
ship of these with the weather. In addition, detectors should make 
possible the measurement of temperatures of the stratosphere, tropo- 
sphere, cloud tops and the earth’s surface. 

There is also a type of experiment known as the heat balance ex- 
periment which has to do with determining the local variations in the 
heating of the atmosphere by the sun. It is necessary to measure the 
solar radiation coming in locally, and that which is reflected and re- 

radiated from the earth. This local imbalance essentially is what 
tends to drive our atmosphere; the atmosphere moves around in an 
effort to equalize this unequal heating. 

Now, a question naturally arises early in the game as to how to put 
together satellites into a system which makes sense and can be put 
to effective use by the ultimate users; namely, the people of the coun- 
try through the Weather Bureau and the armed services in their oper- 
ational capacity. This is a plan which is used as a guideline at the 
moment. for our developments: It is based on the use of the follow- 
ing vehicles: Low-alt itude satellites in pol: ir orbits of, say. 500 to 700 
miles—not a single satellite but up to six of them equally spaced. 
These low-altitude vehicles would make these many detailed measure- 
ments indicated in the previous chart. In addition there would be 
a need for a high-altitude satellite 22.300 miles above the equator. 
This would sit overhead of some ground positions on the equator and 
because it remains fixed with respect to the surface of the earth, it 
would be possible to direct from the ground, instruments to observe 
selected locations on the ground at the whim of weather observers. 
One could sean large areas to look for storm patterns and for local 
incipient storm patterns. It would be possible to observe storm 
growth and predict its motion. 


COMMUNICATIONS PROBLEM 


I might point out that one thing is not obvious from a chart like 
this, and that is the tremendous communications problem which is 
generated by the use of a system like this. Just the data from one 
of these satellites would saturate the current communications network 
across the ocean and it is necessary to have a much wider bandwidth 
system, probably using communications satellites, in order to get these 
data rapidly back from the satellite to the weather center. I need 
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hardly point out that weather data are extremely perishable. Two 
hours after a storm is over, it does not do you any good to know 
it was on its way. That system is a long way off , probably a decade, 
as an order of magnitude, and we are just at ste D No. 1 of getting a 
system like that. 

This is the first meteorological satellite which was launched some 
time ago by the Vanguard rocket. It made use of photocells which 
looked out at diametrically opposite directions, 45 degrees to the spin 
axis. Due to the spin and the translation of the satellite across the 
ground, the photocells scan out a picture much like a television picture. 

What the photocells saw was radioed to the ground and this pic- 
ture could have been reconstructed if it had performed perfectly. 
This, I think, is interesting to point out as a typical heartbreak that 
one goes through in this type of business: The satellite was disturbed 
during the launching process so that instead of spinning nicely it 
wobbled much like an imperfect football pass. So, the succeeding 
scans of the ground were not regular like this [indicating], but were 
crisscrossed and the problem of reconstructing a picture from this type 
of data is almost overwhelming. We think it can be done, and work 
is still going on to get such a picture, but it is extremely difficult. 

There will be another IGY-type experiment launched within a 
couple of months—a heat balance type of experiment—but the next 
major milestone in meteorology will occur with the launching of this 
satellite. This is a 270- pound satellite which spins about this ver- 
tical axis and contains television cameras, infrared detectors, magnetic 
tape storage equipment, transmitters, receivers, and the works. It is 
a fairly complicated satellite but with considerable « ig There 
is one scheduled for launching about the end of this year and one 


next spring. Beyond that, we go on to more sophistic a satellites 
which are controlled in altitude so they always look toward the earth. 

I did give you some information on one type of communications 
problem, the sending of meteorological data back to this country from 
our readout stations overseas, 


COMMUNICATIONS SATELLITES 


I would like to spend some time discussing the communications 


satellites in general. Even the well-favored nations of the earth are 


in dire need of improved communications within the next 10 years. 
For example, across the Atlantic today we have one telephone link 
with approximately a 36- to 50-channel capacity and this will be satu- 
rated by 1962. It is estimated that by 1970 there will be a sevenfold 
increase in message units to 21 million a year. At the current rate of 
$12 a unit, this comes out to a potential gross income of over $200 
million a year, or from a more constructive point of view, taking a 
look at the total invested ¢ apital required to set up a system like this, 
there is every hope of decreasing the rate, 

What are we doing about developing the technology to support this 
type of improvement? Well, the NASA is inter ‘ested in two types of 
communications satellites—the reflector type and the repeater type. 
First, let us consider the reflector type. 
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REFLECTOR-TYPE SATELLITE 


This is simple in concept and it consists of putting up a reflective 
surface and directing a strong radio signal at it which in turn is 
reflected back to the ground as a weak signal covering a large area, 
Any suitable receiving station within that reflected wave can receive 
the message. 

Our first experiment, which is scheduled for the end of this calendar 
year, will be a 100-foot-diameter sphere weighing not the 65 pounds 
indicated here, but closer to 175 pounds. It is made of aluminized 
mylar and will be placed at an altitude of 1,000 miles. There will be 
high- powered transmitting and receiving stations on opposite sides of 
the United States to perform experime nts in bounci ‘ing these signals 
back and forth. The satellite is shown here in early development 
form, and this whole satellite, 100 feet in diameter, is packaged in a 
30-inch diameter case. It is inflated by residual gases and water which 
vaporizes within the satellite. 


REPEATER-TYPE SATELLITE 





Now, another type of communications satellite which has great 
potential for the future is the repeater satellite. I might make one 
last point, before we leave the reflector satellite, and that is simply 
that they will operate eventually at relatively low altitudes—2,500 
miles—and we might need as many as 25 of them to get a system that 
would provide uninterrupted communications. Here, in the reneater 
satellite, is a system that could use three more complicated satellites 
at 22,300 miles above the equator. A technique of using them would 
be to radio to the satellite, back down to the ground, out to another 
satellite, and back down to the ground again in order to get halfway 
around the earth. These are heavy satellites which cont ain electronic 
equipment. They are not quite so flexible but they are few in number. 

I would like to mention that this development is being primarily 
pushed by the Department of Defense. Weare working with them and 
following along and keeping up with the job. We will also develop 
certain types of equipment to go aboard which are more tailored to 
civilian-type needs. 
GEODETIC AND NAVIGATION SATELLITE 
Lastly, I would like to touch extremely briefly on the geodetic and 
navigation satellite. The continents of the earth are tied together 
very loosely, in geodetic terms, to about two-tenths of a mile accuracy. 
Within some of the more civilized continents we know transcontinen- 

tal distances to 100 feet—across the United States, for example—but it 
is necessary from the geologist’s point of view and the milit: ary point 
of view to tie the continents together to these same accuracies. 

This, we feel, can be done with the geodetic satellites. The tech- 
nique is to observe a satellite simultaneously from the different. land 
bodies you want to tie together and to observe it visually with tele- 
scopic cameras. Another ‘thing which can be done by observation of 
satellites in an extremely accurate manner is to determine more ac- 
curately the shape of the earth. Once we have determined the shape 
of the earth accurately, we can work backward and use that informa- 
tion to predict our orbits more accurately. 
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The type satellite being developed for this application would work 
something like this. It “would be small and heavy so that its orbit 
would be stable. It would contain flashing lights, powered by solar 
cells and batteries, and it would have a considerable ground observ- 
ing network to go with it to make these observations I am talking 
about within the life of the satellite. 

Thank you. 

Mr. Tuomas. That was a very nice presentation. 

Dr. GuenNAN. Mr. Chairman, may I point out that in these appli- 
cation satellite programs there is a real need for integration and close 
coordination with the military. ‘The communications satellite is of 
great. importance to them. It also has great importance in commer- 
cial applications as the years go on. 

The meteorology program is now managed by NASA and all of 
the activities have been transferred to us, but we have input from the 
military and actually are inviting them to have one of their men work 
right in our program so that there is a very close coordination. 

Mr. Tuomas. Off the record. 

(Discussion off the record.) 


ApvANCED TECHNOLOGY 


Dr. GLENNAN. Lf we may, we will now look at advanced technology. 
This will be presented by Mr. Wyatt, technical assistant to Dr. Silver- 
stein. He came to this position from Lewis where he was associate 
chief responsible for research on propulsion systems in supersonic 
wind tunnels. He will speak of systems technology and rendezvous 
problems. 


Mr. Tuomas. It is nice to have you with us. 

Mr. Wyarr. I want to talk to you very briefly about some of the 
advanced technology other than booster development that is necessary 
in advanced programing. 

This chart recapitulates in one fashion the total elements of the pro- 
gram. We talked about the earth satellites. Dr. Newell talked about 
the scientific satellite experiments he would like to conduct. Then we 
had a discussion of certain applied satellites. I would like to touch 
briefly on the orbiting laboratories and some problems there. Then 
we have the problem of lunar exploration as the next broad phase 
away from the earth, probes to and near the moon, the PIONEER sort 
of thing, and orbiters around the moon. Finally we will want to make 
instrumented soft landings, referred to by Dr. Silverstein this morn- 
ing. Eventually we will want to make manned landings on the moon. 

Then we go rapidly beyond concrete thinking at the present time as 
we look ahead at the matter of planetary exploration where again we 
will start off with probes past the planets. Eventually we will put 
satellites around the planets so we can continuously observe over an 
extended period of time the properties we are interested in, then we 
will want to make soft landings, and we presume some day we will 
want to put men on the planets. 

Also we want to probe into the sun because the sun is an interesting 
scientific problem since so much of our total existence depends on en- 
ergy from the sun. 

Mr. Tuomas. You are not going to get too close to that celestial 
ody. 
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Dr. Newett. I would like to get within a radius of the sun, 840,000 
miles from the surface. 

Mr. Tuomas. It would be warm when you get there. 

Dr. Neweiu. Yes; the equipment will burn up quickly, but on the 
way to it we can make some measurements. 

Mr. Wyarr. We will consider things not too far down the line, or- 
biting laboratories and manned landings on the moon. 


SPACE LABORATORY 


This chart shows the general area of activity that we call space 
laboratory problems. Now we view a space laboratory as an object 
or vehicle we put up in orbit around the earth for some extended 
period of time in which we can observe not the things happening out- 
side the vehicle but what happens to things that we place in the ve- 
hicle. These can be organisms, small animals, human beings. They 
can be articles on which we want to build a history of reliability, 
That is, the problems of the sort Dr. Dryden talked about of having 
to make mechanisms that work, having to get bearings that do not 
seize in a vacuum. We would like to be able to study these over an 
extended period of time. 

Historically there have already, of course, been studies with small 
animals in what we could call very elemental space laboratories using 
ballistic nose cones. a have been two or three of these expert- 
ments over the past year. We will extend these experiments in our 
Project MERCURY development, as Dr. Dryden indicated. We will 
be includine animals in some of the early development phases of the 
Project MERCURY. 

PROJECT MERCURY 


We come to Project MERCURY itself with a potential of up to 24 
hours of continuous flight with a man. We will then reach a very sig- 
nificant step forward as far as an orbiting laboratory is concerned. At 
the present time, we are able to simulate the condition of weightless- 
ness, for example, on a man for a period of less than 1 minute by flying 
an airplane along a parabolic path. We can get a period of weight- 
lessness for from 45 seconds up to a minute maximum. We will soon 
have the X-15 and we will have a period of weightlessness of some 
4 to 5 minutes, but it will not be until we get to Project MERCURY 
that we will be able to really put man in a condition of weightlessness 
for an extended period of time, from an hour and a half on up to 24 
hours maximum in that particular project. 

At that time we would anticipate we will learn much, much more 
than we have up to that point about whether man can really tolerate 

weightlessness because there would be time for basic physiological 
processes to take place. Project MERCURY will represent a very 1m- 
portant step in our space laboratory program. 

sevond Project MERCURY we look to two directions: one, to put 
more than one man up at a time and, second, to put him for a rather 
extended period of more than 1 day. Here we indicate we would 
work toward a system where for several weeks up to several months 
we would be able to put man or other objects into space, orbit them 
around, and bring them back and study the results. 
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ORBITING LABORATORY 


From there, obviously the thing we want to go into is an orbiting 
laboratory that can be considered essentially permanent, not that we 
would sentence a man to spend the rest of his life in the laboratory, 
but one in which we could interchange crews, resupply, take down 
old instruments, put up new, and have a laboratory always in space, 
studying the conditions of radiation, vacuum, whatever weightless- 
ness we want to impose upon it for as long as we want. We are look- 
ing down the road in our space laboratory programing toward even- 
tually this sort of thing. 

The next chart indicates a little more than an artist’s conception. 
It is a sort of composite of the things we might do in a permanent 
space laboratory. ‘The one we show here is one that is not outside our 
technological reach. If we use the very large booster vehicle, the 
NOVA which Dr. Silverstein spoke about, with a thrust of about 6 
million pounds from the ground, it is technologically feasible, al- 
though we have not made detailed studies, to launch a vehicle of ‘this 
magnitude with one shot. The VEGA will put a 150,000-pound ob- 
ject into a 800-mile orbit. It could be 20 to 30 feet in diameter, 80 
to 100 feet long, and launched by a single vehicle. 

In such : laboratory I show a composite of many uses we might put 
it to. We have not yet selected specifically what we will do or what 
we would do first, but, for example, we would have to provide living 
quarters for the crew, we might have biological laboratories, micro- 
biological experimenis, general physics or astronomy type experiments 
where we study the heavens around us. Then on this side we indicate 
what would be a technological laboratory section. 

I do not want to dwell too much on this because it is simply an artist’s 
conception, but if contains some of the elements that are going to be 
necessary to consider. For example, with men in here for an extended 
period of time, we do not know for sure but it is quite likely we would 
not want to maintain them weightless for a period of several months. 
We would probably want to rotate this about some center of gravity, 
have it rotate this way to introduce artificial gravity into the vehic le. 
We show this as being in two parts, separated with a connecting tube, 
because we spin this ‘thing around to generate artificial gravity; we 
do not want to build up a condition that makes for dizziness, spinning; 
we would like to get the ends separated as far as possible so we can 
spin it as slowly as possible. We visualize this could be constructed 
so that these two could be together during launch for purposes of 

rigidity and when we begin to spin, they would extend because of 
centrifugal action and we would thereby get the benefit of extra 
length. | 

If you can see the small figures down at the end, over here are the 
crew's quarters out near the end of the vehicle in order to get a maxi- 
mum G or gravity condition for general living purposes. These men in 
here in the crew quarters think that this is the down end of the 
vehicle. Over on the other side I show men in here working with 
the technological equipment. They think that down is at that end 
of the vehicle. It is because the center of apparent gravity is the 
center of rotation in the center. 

In a technological section such as this we could conduct e xperiments 
that will be vital and necessary before we really consider going out 
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into an extended manned flight to, say, Venus or Mars. As Dr. Silver- 
stein pointed out, a flight to Mars might take three-quarters of a 
year to get there and three- -quarters of a year to return, and we might 
have to remain in the vie inity of Mars for over a year to find a favor- 
able time to start back. 

Any equipment launched from earth to Mars and return must be 
about as perfect a piece of mechanism as man has ever been able 
to build. We will have weight limitations. The thrust required 
to lift a pound of weight is so great that we are not going to be able 
to carry a lot of spare parts. We will carry certain necessary 
spares, but. basically what we put into space must work, , 

The second point is that from the straight energy considerations 
involved, when you commit a vehicle on a trip to M: ars, you are not 
going to be able to turn around 30,000 miles out and say that some- 
thing |] has failed, let’s go back to earth. Once you are committed, you 
will essentially have to carry out your flight path. You have to 
start out with a vehicle that technologically, as far as widgets and 
gadgets and machinery is concerned is about as perfect as you have 
ever built. It will be nec essary to run reli: ability tests on the sorts 
of things that will make the operation critical—in a complete vacuum, 
with radiation, etc. It is such experiments that could be conducted 
here in a so-called technological section of an orbiting laboratory. 
We are not ready to design a laboratory of this sort yet. We do not 
have the booster. It could be boosted by the so-called NOVA ve- 
hicle, which will be available in some 6 or 7 years, but it is time to start 
studying some of the problems that are attendant with a space labora- 
tory. 

In the 1960 budget we have requested money to provide initial 
studies of what we have to provide and how we should construct these 
in order to get a space laboratory. Specifically, in the 1960 budget 
we are asking for some studies on much more modest laboratories than 
this, conversion of the Project MERCURY types capsule into a labora- 
tory and extension to the next step beyond of providing a two-man 
capsule for extended periods of time. 

Mr. Trromas. Was that $3 million? 

Mr. Wyarr. $2 million. There is another problem that comes up 
when we consider the permanent laboratory, which is, it would have 
to be remanned, resupplied from time to time. This means we would 
have to bring other vehicles from the earth up and make what we will 

call a rendevous contact with it. In other words, we have to have a 
aauke ship come up and we indicate up here that it would probably 
make contact at this end perhaps by shooting out a rope or cable w ith 
a magnet on the end, if you get the vehic les close enough, grab onto 
the magnet and draw it in. 

Mr. Tuomas. A transfer station up there? 

Mr. Wyatt. We have to study it. 

Mr. Tuomas. ‘They would bring Coca-Cola along, fresh supplies 
and things like that? 

Mr. W yatr. 1 know the whole discussion has that overtone, but 
really it is much more serious than that. 

Mr. Tuomas. I cannot imagine anything more serious than having 
a ship meet you up there a jillion miles away. 
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RENDEZVOUS TECHNIQUES 


Mr. Wyatr. ‘There is this serious problem: How do we locate this 
space laboratory relative to this vehicle moving up at thousands of 
miles an hour, both are moving, what are your points of reference ? 
We need to study this problem. What kinds of guidance and com- 
munications do we need between these vehicles to assure contact? 
What kind of control do we need in the vehicles to make the final 
course alterations required to bring them in close contact? What are 
the best sources of power ? There are many things like this we can 
see on the horizon as very real problems we want to study. 

We are asking also in the budget for $3 million to study some of 
these basic problems in space rendezvous techniques and to start build- 
ing some prototypes of some of the control system hardware that will 
be re quired. It isan extremely critical problem. 


LUNAR EXPLORATION 


Let me move from there to the areas of the problems that are raised, 
for example, in lunar exploration. As indicated, we look ahead to 
the so-called unmanned orbiter around the moon, something that 
would take a satellite path around the moon. The next step would 
probably be a hard landing, which is just that. It comes in so fast 
you do not expect your instrumentation to survive the impact, but 
you get information right to the point of impact. 

The n, much more difficult because of the power requirement, is the 
soft landing. Then we probably go to a stage of putting a man 
around the moon and bringing him back but not landing him, and 
finally the most ambitious, this matter of taking a man to the moon, 
landing him, and returning him safely to the earth. 

The next series of charts illustrate the magnitude of this kind of 
problem. We start off with a vehicle that would be almost 300 feet 
tall. This would generate 6 million pounds of thrust and the vehicle 
would weight almost 5 million pounds. The man would be housed 
ina tiny capsule much like the MERCURY capsule in the nose. We 
start off with about 6 million pounds’ thrust. As we calculate now, 
we have not built this launching vehicle, of course—we calculate it 
might take four successive stages to put this on the path to the moon. 
The whole vehicle would be seven stages. We would fire four of 
them in going out to the moon. We get out to the moon. To accom- 
plish this soft landing we have to have this thing turned around so 
that the rockets are pointed at the moon and slow it down as it comes 
in. This would be the fifth stage we would fire. We indicate here 
it is receiving a radio signal from a preset point on the ground. 

We think before we would ever attempt to put a man on the moon 
we would have to demons'‘rate to our satisfaction that we could put 
objects into controlled locations. Very obviously, you would not want 
to land on the side of a crater, so we would put down a beacon first 
and we would use this beacon to guide us down to a preselected landing 
site. We would have fired our fifth stage by the time we got to the 
moon. 

We take off from the moon with the sixth stage, leaving the cases 
of the fifth stage behind. We are leaving the moon and. returning 
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to earth. This is by this time a very small vehicle, weightwise, and 
the escape velocity from the moon is very low relative to that from 
the earth. In a single rocket we could get the velocity which is re- 
quired to return to the earth. This is the sixth stage we are firing. 
Then, finally, when we get back to the earth we would have to fire 
retrorockets, as in the case of Project MERCURY, in order to slow it 
down enough so it finally glided down through the atmosphere. This 
shows the artist’s conception of the seventh stage firing. 

We start off with a weight of almost 5 million pounds, which could 
be boosted by the NOVA rocket. We come back with a weight landed 
on the earth of about 2,100 pounds. This is a bare minimum of weight 
that would be necessary to put one man on the moon and return him. 
Until we have these very large rockets of the NOVA 6-million-pound 
class, we cannot talk about this kind of an expedition to put a man 
on the moon and return him. 

There are problems that are connected with the NOVA booster. 
I believe one of you gentlemen mentioned this morning the question 
of recovering some of these first stage engines. This is a very critical 
problem, critical in the financial sense. We estimate a NOVA vehiele 
might cost as much as $45 million as launched. Obviously, economic 
sense indicates you should recover and reuse as much of that as pos- 
sible. 

We are very interested in getting studies started on recovery tech- 
niques for as much of such a launching vehicle as we can. We have 
requested in the 1960 budget the sum of $1.5 million. We have a 
half million dollars this year we are using to get some studies started. 
We have to go into some hardware and wind-tunnel testing and this 
sort of thing to test out ideas on how to recover elements of these 
very large booster systems. The money we put in will be a fraction 
of what we will lose with each shot if we do not have a recovery 
system. 


STRUCTURAL PROBLEMS 






The other thing about the booster vehicle of the sort required for 
such an expedition to the moon is it will be an enormous vehicle by 
comparison with any standard we have today; it might run about 
300 feet high. We need to study methods of how we really want to 
build such a total vehicle. We are already studying how we build 
the big engines. We have the contracts for those engines to be de- 
veloped. 

However, we want to know how we build the structure to carry the 
very large weights in the upper stages. What about the most efficient 
way to carry through these loads? Should we try to carry the loads 
through the fuel tanks as in some current missiles or do we have 
separate carry-through structures? We want to know the ways to 
build these so they can be erected. You cannot ship a vehicle which 
is 300 feet long and 30 feet in diameter around the country from an 
assembly factory in one part of the country to a launch site at another. 

Much of this will have to be erected on site. We have to build 
this and erect it in a suitable manner. We need to study a lot of the 
things associated with it in the launch site, what we need in the way 
of auxiliary equipment for supplying fuels, and that sort of thing. 
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To study these sorts of problems we have a half million dollars in 
our 1959 budget; we are asking for an additional $114 million in the 
1960 budget. Thank you. 

Mr. Tuomas. Thank you. 

Mr. Osrerrac. In returning a satellite from the moon do you ex 
pect. to actually launch the return; in other words, fire it ? 

Mr. Wyarr. Yes, sir. 

Mr. Osrerrac. Is there atmosphere around the moon similar to that 
of earth that would permit that to ignite 4 

Mr. Wyarr. No, sir. This is a problem we would have. We would 
have to be igniting in essentially a perfect vacuum. We have this 
now in some of our upper stages of the current vehicles, the require- 
ment of lighting the engine at distances from the earth that essentially 

result in a per fect vacuum. 

This must be solved. You must be satisfied that when you want 
to light that engine it will light in a perfect vacuum. We think this 
is not insurmountable. 

Mr. Yarres. You have 7 years scheduled for the NOVA rocket ? 

Mr. Wyatt. Yes, sir. 

Mr. Yates. What is the schedule for this instrument on your 
chart ¢ 

Mr. Wrarr. We have 4 to 5 years scheduled for the engine. We 
think it will be about 7 years before we could have a vehicle such 
as this. It would be bey ond that before we would attempt an expedi- 
tion to the moon. We would not go to the moon the first time we had 
the vehicle. It might be 10 to 15 years. ‘There is much we need to 
know about, through the scientific studies Dr. Newell talks about; 
about what are the conditions between here and the moon we must 
protect. the man against, what are the power requirements we have 
to build into our vehicles in the way of auxiliary power, many things 
that have to be studied. These will be carried out between now and 
the time the vehicle is ready. We do not think we will be ready to 
goto the moon just as soon as we get the vehicle. 

Mr. Tuomas. Thank you, Doctor. 


Basic AND APPLIED RESEARCH 


Dr. GLENNAN. We have but one more presentation. Underlying 
all of this activity and supporting the activity in the aeronautics field 
we have the work at the research centers, Langley, Ames, Lewis, and 
Mr. Ira Abbott, who is Deputy Director of our aeronautical and space 
activities, and has general supervision of these laboratories. He pre- 
viously appeared before your committee many times, I know, and will 
tell us something about the activities of these 1: ,boratories, 

Mr. Tromas. We are delighted to have you with us. You look 
very natural standing there. 

Mr. Assorr. I am getting to feel very much at home in this room. 

So far you have been he aring about some of the NASA programs 
in space technology and space sciences. I would like to change the 
subject at this point and talk about some of the basic and applied re- 
search which is conducted at the NASA research centers, primarily. 
They were the former NACA laboratories. 

Mr. Tuomas. We have been waiting for you or somebody. Up 
until now we just about had those places junked. 
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Mr. Annorr. They are far from junked, they are very active. 

Mr. Tuomas. No one had even said a kind word for them. I 
though maybe they transferred all personnel to some other place but 
you are going to tell us about it now ¢ 

Mr. Yares. It is much more prosaic subject. matter, is it not? 

Mr. Asporr. It depends on the point of view. You may have no- 
ticed in some space presentations made to you this morning, and 
earlier this afternoon, every once in a while somebody said the people 
at Langley did this, or people some place else did something else, 
They were mentioned several times. 

As mentioned this morning, the functions and duties of the NACA 
were transferred to the NASA, and the most important of these funce- 
tions and duties was the conduct of basic and applied research for 
the support of the design, development, and operation of both aero- 
nautical and space vehicles for application to both military and 
civilian purposes. 

At our research centers we conduct this research in such broad fields 
as aerodynamics, automatic guidance and control, propulsion, rockets 
and fuels and associated apparatus, powerplants for space vehicles, 
materials and structures especially for application to high tempera- 
ture projects, and some associated fields. 


HIGH TEMPERATURE MATERIALS RESEARCH 


Mr. Triomas. Where is that research on high temperature materials 
taking place ? 

Mr. Anporr. Research on high temperature materials in NASA is 
conducted primarily at the Lewis Research Center at Cleveland. 

Mr. Tuomas. They put on one of the finest shows I ever saw at 
Langley 2 or 3 years ago. 

Mr. Anrorr. A growing effort in the field is taking place at Lang- 
ley. The structures effort for application to high temperatures is 
primarily located at Langley. 

This research is applicable to all types of flying vehicles, from 
helicopters, vertical takeoff and landing airplanes, transport airplanes, 
supersonic fighters, supersonic bombers, hypersonic airplanes, mis- 
siles of all types, but more especially these days such types of mis- 
siles as intercontinental ballistic missiles and antimissile missiles, satel- 
lites and spacecraft. 

Mr. Tuomas. How long, in your judgment, is it going to be before 
the missiles will completely replace the manned airplane for deliver- 
ing a warhead ? 

Mr. Anport. I do not know the answer to that question. 

Mr. Tuomas. What is your best guess, if ever ? 

Mr. Ansorr. I could not guess. I think there is some reason to 
believe missiles may never completely replace the airplane although 
I think there is no doubt but what missiles 

Mr. Tomas. That is what the military people say. 

Mr. Axsrort. I think the missile will become the primary type of 
vehicle in delivering warheads. 

Mr. Tuomas. It is inescapable, is it not ? 

Mr. Anrort. I think it is inescapable, but at least for a long period 
of time, as long as the military has these airplanes and needs them, 
we are duty bound to do the research needed to support these projects. 
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You have been hearing about projects in space, and we have been 
supporting in our laboratories all the space programs you have been 
listening to this morning and we also do research that supports all 
space programs in the Department of Defense. 

Mr. THomas. You had about $25 million. Interest on it now runs 
it up to about $25 million. You had an unexpended balance from last 
year of $30 million. You do not want to spend all that money on 
refurnishing or refurbishing this fine equipment for airplanes. We 
are gett ing out of that airplane business, are we not ? 

Mr. Ansorr. I was goimg to mention that approximately 50 per- 
cent of all our work in our research centers is applicable to space. 

Mr. Tiromas. You do not need all that money we gave you last year, 
then, for research on airplanes, do you ? 

Mr. Assorr. Sir, most of that money you gave us last year was not 
primarily for research on airplanes. 

Mr. Tuomas. I thought you were going to say it was all gone. You 
have not spent it yet, have you? 

Mr. Asporr. It is certainly not all spent yet, but a very large part 
of it is obligated and structures are going up at a rapid rate. 

I would like to talk first about some of the work we do on missiles 
and come back to these other things because the airplane applica- 
tions do remain very important although they no longer are the pre- 
dominant part of the work that they were a few years ago. 

These missiles have all types of problems sed: I and others have 
been telling you about some of these problems, and the work we have 
been doing on them, for many years, so I will not attempt at this time 
to go through all that again. 

There are problems on engine performance, the rockets on which 
we are doing research both with regard to the rocket engines, com- 
bustion, fuels, assorted apparatus suc ch as pumps et cetera. 

Control and guidance is fairly obvious. Structural efficiency and 
integrity has to ‘be considered. Structural work is going on especially 
for higher te mperature application. 

Aerodynamic heating, which we think of primarily in connection 
with the reentry problem. I have told you in previous years about 
some of our work on that. Then there is the work on high tempera- 
ture materials. 

Consequently, this year I will do no more than remind you we do 
work on all these problems and I will turn to some of the more 
prosaic problems to illustrate the nature of our work. 

Before doing that, I have listed on this chart the names of missiles 
to which we have contr ibuted substantially in the recent past. 

Mr. Tuomas. You are overlooking your materials down there. 
What are you doing in materials out at Cleveland, heat resistant ma- 
terials? What have you come up with? What was that heavy black 
material you had last year that would take a temperature of way 
up to 2.000 degrees ? 

Dr. Strverstern. We worked with molybdenum. 

Mr. THomas. What does it look like now? 

Dr. Sttverstern. The problem has been in protecting molybdenum 
from oxidation. 

Mr. Tuomas. Is it your best bet now ? 

Dr. SttversTEIN. It is a good bet. 





* 


‘se Oeeae we ieee 


ooed sanacwtl 


Mr. Tuomas. What about your source of supply ? 

Dr. Sitverstern. Molybdenum is not a problem of supply. It isa 
problem of working with the material. It is brittle and difficult to 
work and, of course, it has the problem of oxidation which is very 
serious. You have to protect it from the atmosphere at high tem- 
peratures. 

Mr. Tuomas. It isa heavy material, is it not? 

Dr. Strverstern. Yes. 

Mr. Ansorr. Here is a sample of a molybdenum sandwi ich material 
which shows how such material can be fabricated into a light struc- 
ture, which has been one of the real problems with it. 

We also are doing work on such things as tungsten, with very much 
higher te mperature ¢ ‘apabilities, and work is still going on in connec- 
tion with ceramics, which are capable of withstanding very high 
ren but have a great many problems, espec ially in connec- 
tion with the fact that they are brittle, 

I think it was last year, Mr, Rhode, I believe it was, talked about 
some of the work on'ceramics in which we have been able to grow 
crystals of ceramics which were not brittle, but I am afraid it has 
not progressed very far beyond this ability to grow individual crystals 
yet. We still have hopes for such things. 

I had merely listed all these missiles here, all of which I think you 
will recognize, to show we are working on the problems of a great 

variety of missiles of all types. We have e been able to make substantial 
contributions to all these missiles. 


BASE FLOW PROBLEM 


I have here just one illustration of a problem in which we have 
been able to make some substantial contribution. This has to do with 
the base flow problem of missiles. You see a typical missile base with 
these rocket nozzles which are swiveled in order to guide the missile. 
The problem with missiles like this was that some ‘of that fuel-rich 
exhaust from these rockets was carried back up into this base cavity 
where because of high temperatures it caught fire and burned. 

We worked on this problem and this chart shows one type of solu- 
tion to it which we have developed and which is now being applied to 
several missiles. 

Tests like this were possible only because we had large transsonic 
and supersonic wind tunnels which are needed for the work and in 
which small-scale rockets could be run to make these tests. 

Incidentally, configurations such as this also improved the hinge 
moments on these nozzles—provided more regular hinge moments on 
the nozzle—and hence imposed fewer problems on the control gear 
in the missile. 

Similar solutions are now being applied to substantially all our 
missiles. I give this merely as one illustration. 

I will turn now to the bomber problem. Off the record. 

( Discussion off the record.) 


X-—15 AIRPLANE 


Mr. Asporr. In 1952 NACA initiated a program to study the pos- 
sibilities of very high speed flight both inside and outside the atmos- 
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phere. This was our first attempt to study the possibilities of space 
flight. 

By 1954 these studies had progressed to a point where a research 
airplane to explore the first problems of such flight appeared to be 
feasible : and desirable. At this point, 1954, we made a presentation to 
the Air Force and Navy which resulted in the X-15 research airplane 
program, which is a cooperative venture between the Air Force, Navy, 
and NASA. 

I have a model of the X-15, which I am sure you have seen before. 
It is deceptively conventional looking. It is built externally of in- 
conel, a high temperature nickel alloy, and internally has a great deal 
of titanium. The fuselage is very much like a ballistic missile with 
rocket engine in the rear and most of the fuselage contains tankage 
for fuel and oxygen. 

This airplane has now reached the stage where two airplanes have 
been delivered to the Edwards Air Force Base where they are now 
in the stage of getting ready to conduct the manufacturer’s flight test 
program before they will be turned over to us for the flight test 
program. 

A typical flight on an airplane like this is shown in this chart. It 
will be carried aloft at Edwards by a B-52 airplane to approximately 
Wendover, Utah, where it will be dropped from the wing of the 
airplane. 

Mr. THomas. From what altitude? 

Mr. Ansorr. At the point where it is dropped from the B-52 it will 
be roughly 40,000 feet. At this point the rocket engines will be fired, 
the airplane will climb at a steep angle. The point where the rocket 
fuel burns out depends on the programing of the flight. The airplane 
will then coast up to the peak altitude shown. 

During that coasting flight up, over the peak, and back the pilot will 
be in essenti: ally aw eightless condition because this is a ballistic flight. 
This weightless condition will last approximately 5 minutes in this 
airplane. The airplane then reenters the atmosphere and pulls out, at 
which time it undergoes a great deal of heating. The temperatures 
on many parts of the : airplane will get up to 1,200 degrees Fahrenheit. 
This range from Wendover to Edwards is instrumented. 

Mr. Thomas. At what speed will it enter the air? 

(Discussion off the record.) 

Mr. Asnorr. During this weightless period, it jumps out of the at- 
mosphere much as a fish j jumps out of water. When it is out of the at- 
mosphere it has no air to provide aerodynamic control, so it has to be 
controlled as to attitude by small rockets located on the wing tips and 
onthe fuselage. The pilot uses these rockets to control the attitude so 
he will reenter the atmosphere at a safe angle of attack. 

Mr. Tuomas. What kind of a cabin will the pilot be in? Is it pres- 
surized? Is he just supplied with oxygen? What is it? 

Mr. Assorr. As in the case of the MERCURY capsule, every at- 
tempt is made to provide for safety. He is in a pressurized ec: abin and 
is in a pressurized suit inside this pressurized cabin. 

An airplane like this is an important step in learning about the 
problems of very high speed flight in the upper reaches of the atmos- 
phere, and also in providing some early information about some of 
the problems of space flight. He would be weightless, as I said, for 
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approximately 5 minutes so we can study the pilot and his reaction to 
this condition. We can also study these reaction controls outside of 
the atmosphere. We have been conducting programs at very high alti- 
tudes on reaction controls using an X—104 airplane equipped with 
them. Many of these problems, as you know, are somewhat similar, 
although different in detail, to those that will be encountered in the 
MERCURY program. 

In order to show what the overall problems are, I would like to 
go to this next chart. I have plotted here altitude in miles against 
speed in miles per hour, and this multicolored band shows the corri- 
dor for continuous flight in the earth’s atmosphere. It starts at lower 
altitudes and lower speeds and goes up to satellite speeds and allti- 
tudes. ‘To orient you on the chart, I have put the level flight per- 
formance of the B-70 here and that of the X—-15 here in red. The 
X-15, as shown on the previous chart, can jump out of this corridor up 
to very high altitudes and back down again, but while it is doing so it 
is essentially in ballistic flight because it cannot fly continuously and 
level up there. 

The reason for this is, of course, that there just 1s not enough air 
up there to support an airplane or missile in level flight. Down below 
this corridor the air is too dense, so that below this corridor the pres- 
sures on the aircraft or missile would be too great, and the tempera- 
tures too hot, to withstand continuously. 

In 1956 when we were working very hard with the Air Force, the 
Navy, and North American Aviation on the problems of the X~15, 
the X-2 airplane on separate flights reached an altitude of about 25 
miles and a speed of about 2,150 miles an hour. This is the highest 
and fastest that man has flown to date. 

It was obviously time for us to take stock of where we were and 
where we wanted to go. We did that and decided the region we really 
needed to explore was this yellow region in the flight corridor up 
through here following the X-15. This is particularly true because 
the worst heating problem and consequently the most. difficult. struc- 
tural and material problems encountered on any vehicle of this type 
occurs at about 12,000 to 14,000 miles an hour in this corridor. 

I might add that ballistic missiles dive in on paths such as this. 
Future ones will be on even lower paths, so they suffer very high 
temperatures for short periods of time, but the thing that saves them 
and makes them possible is that these temperatures only exist for 
short periods. A capsule like the MERCURY capsule you heard about 
this morning comes down essentially along the lower edge of this 
corridor. 

Essentially, the most. difficult materials and structures problem 
occurs in this corridor at a speed of 12,000 to 14,000 miles an hour 
and we decided this was our next goal. If we get through this, we 
‘an fly anywhere in the atmosphere up to, and out into, space. We 
decided to tackle the hardest problem next. and all the others would 
then fall into place. 

We had been studying this problem in our laboratories, and other 
people, particularly the Air Force, were also doing some thinking 
about this type of problem. In 1957 the Air Force and NACA 
agreed on the DYNA SOAR TI program as a cooperative research pro- 
gram between the Air Force and the NACA at that time; NASA 
at the present time. 
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This is a winged vehicle such as Dr. Dryden showed on the last 
chart of his ME RCURY presentation, which has the objective of being 
able to explore this — corridor all the way from the speeds 
and altitudes of the X-15 up to and including satellite speeds. A 
typical flight is shown on "thie chart. It is launched from the ground 
with a larger booster, like a missile booster, the configuration and 
size of the booster depending upon the speed and altitude to which 
we wish to propel this vehicle. 

A vehicle of this sort would be able to land at any large airplane 
runway. Of course, with larger missile boosters, a vehicle like this 
would be able to go farther. For instance, it could completely cir- 
cumnavigate the earth at the outer fringes of the atmosphere and, 
in time, with sufficient. boost, it could become a winged satellite such 
as Dr. Dryden mentioned this morning. 

This program is going along, competition has been underway for 
some time now between two contractors, and at the moment it is 
being evaluated. ‘This completes my presentation. 

Mr. Ruopes. This has no independent powerplant ? 

Mr. Asrorr. It has no independent powerplant for the major part 
of the flight. It looks at the moment as though we might put in this 
machine a small jet engine that would give it capability of doing a 
little circling before it landed. 


RESEARCH CENTER EMPLOYEES 


Mr. Tromas. We have quite a few people at your various labora- 
tories under NACA, some 8,500 or 8,700 if I remember correctly. 
How are you going to send which of those people into your new pro- 
gram? Are you going to have any difficulty in doing that? 

Mr. Apporr. Perhaps I should let Dr. Glennan speak to that but, 
from my point of view, I think we have no difficulty. 

These people at our research centers were actively engaged in re- 
search, both basic and applied, on all types of vehicles before ‘there was 
an NASA. They were making a very rapid shift in emphasis, before 
the NASA was formed, to the problems of space vehicles and high 
performance missiles. 

This activity at the research centers is being continued. This shift 
of emphs asis is continuing, but, I would like to emphasize, without our 
neglecting the proper amount of work that should be continued to be 
done in the aeronautical field. 

In addition to that, a considerable number of these people have 
transferred over to other duties in the NASA and are playing a 
very important role in the space programs you heard about previous- 
ly. I think the transfer, from my point of view, has been very 
pleasant and very effective. 

Dr. Guennan. I think what we have here is an almost continuous 
spectrum of interest in our plans, in high temperature materials and 
speeds of flight and altitudes, to which we can reach, and that the 
techniques that were basic to atmospheric flight some years ago con- 
tinne to be applied. As new knowledge is developed, we are able to 
go higher and faster 

The peonle who have worked in one area do not find it dificult to 
translate their capabilities into another area. TI think what we would 
be most concerned about. here is that we lose entirely an interest in 
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the aircraft business. This is going to be with us a long time, prob- 
lems of safety, stability, all of the problems that have bothered us for 
years are going to be with us. We are making certain that a sufli- 
cient amount. of our effort continues to be expended in this general 
field of atmospheric problems. 

Mr. THomas. At least the military agrees with you. 

Dr. GLENNAN. There are about 8,000 people in these research 
centers. 

Mr. ap as. You go ahead with your program now. 

Dr. Guennan. We have completed our discussion for you and are 
willing to answer questions. 


SUMMARY OF APPROPRIATIONS 


Mr. Tuomas. I think that was very helpful and time well spent. 
We will put page 2 in the record at this point. 
(Page 2 follows:) 


Appropriation summary—Fiscal years 1959 and 1960 


Fiscal year 1959 


Fiscal 
| year 1960 
Appropriated Supple- regular 
mental | estimates 
estimates 


NACA | NASA Total 
! 


Salaries and expenses = : $78, 100,000 | $5,000,000 |$83. 100,000 | $3,354, 000 | $94, 430, 000 
Research and development - J . 50, 000, 000 | 50,000,000 | 20, 750,000 | 333, 070,000 
Construction and equipment. ie 23, 006, 000 | 25,000,000 | 48,000,000 | 24,250,000 | 57 , 800, 000 000 


Total appropriations -_- . fate 161, 100, 000 , 000, 0OC |181, 100, 000 | 48, 354, 000 | 485, 300, 000 


Transfers from Department of Defense_---|-_~-- i : _.---|154, 619, 532 | bse iagcne aera 
Air Force _.. $57, 800, 000 | } 
ARPA? :: .. 67, 200, 000 
Navy (VANGU ARD) Z 25, 541, 282 | 
Army (JPL).....-------- 4,078, 250 | 


Total obligational authority -_----. oe ee a ee eee =e RS | | 48, 354, 000 | 485, 300, 000 
| 





Mr. Tuomas. I notice you have here a very good table. You show 
for “Salaries and expenses,” a 1959 supplemental estimate of $3,354,- 
000. That is for your Pay Act costs? 

Dr. GLENNAN. Yes. 

Mr. Tuomas. You did not absorb any of your Pay Act costs? 

Dr. GLENNAN. No. 

Mr. Urtmer. That is the full cost. 

Mr. Tuomas. For “Research and development,” a supplemental of 
$20,750,000. That is in the budget before us now. 

Dr. GLENNAN. That is correct. 

Mr. Tuomas. “Construction and equipment,” a supplemental of 
$24,250,000, which is in the budget now. That gives a total supple- 
mental of $48,354,000. 

Your regular 1960 budget, “Salaries and expenses,” $94,430,000. 
In that you have a base of § a 000 for your Pay Act increase, 
which will give you about what, $ $7 million increase in personnel over 
last year? 

Mr. Uxtmer. The $94 million includes all personnel at the new sal- 
ary rates. 
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Mr. Tuomas. How much increase is that over last year? 

Mr. User. For personal services it is an increase of about $11 
million. 

Mr. THomas. $11 million rather than $7 million ? 

Mr. Umer. That is right. 

Mr. Tuomas. Your “Research and development” for the regular 
1960 bill is $833,070,000; “Construction and equipment,” $57,800,000 ; 
which gives a budget for 1960 of $485,300,000; is that correct ? 

Dr. GuenNAN. That is right, sir. 


FUTURE INCREASES FOR PROGRAM 


Mr. ‘THomas. How long do you think this program will go on? 
Will it go at an accelerated pace in terms of expenditures or will it 
—— or will it stay at this present level ? 

Dr. Guennan. Mr. Chairman, I think this program for the next 
several years is going to have some increase each year. I have testified 
before other committees of the Congress that it would be my guess 
that within 2 or 3 years we might be for a year or two ata rate of a 
billion dollars a year. 

Mr. Tuomas. What committees were you testifying before? 

Dr. GLENNAN. The House and Senate Space Committees. 

Mr. Tuomas. Legislative committees? 

Dr. Guennan. That is right, sir. 

Mr. Tuomas. A billion dollars. For personnel, salaries and 
penses, research, or construction ? 

Dr. GLENNAN. Largely in the research and development area. 
Some portion of it for construction, but the major increases would 
be in the research and development programs. As these booster pro- 
grams progress, these are tantamount to missile programs in many 
ways. They parallel that type of development. You will recall, I 
am sure, that the missile programs are not cheap. 

Mr. Tuomas. Your expense will grow in proportion to the success 
of your booster program because your booster program will furnish 
you the starting point for your future investigations; in other words, 
for ag future research ? 

Dr. GLeEnNNAN. That is right, sir. That is why you see a very sub- 
stantial proportion of this budget devoted to vehicular developments. 
The sooner we get on with getting reasonable payload capabilities, the 
cheaper the long-range cost of the scientific explorations we want to 
undertake. 

Mr. Tuomas. That is understandable. 

Mr. Risopes. Are we considering the supplemental request for the 
rest of fiscal 1959 or the 1960 budget ? 

Mr. Tirromas. We are going into broad general figures. We will 
discuss them both simultaneously. We will have to keep them sepa- 
rate, the regular from the supplemental, but it will be easy to do. 


COMPARISON OF ESTIMATES FOR RESEARCH AND DEVELOPMENT, 1959 AND 
1960 


Dr. Grennan. May I point out that in your remarks just now you 
compared an R. & D. figure of $50 million for fiscal 1959 with $333 
million for fiscal 1960. I think one has to take into account the 1959 
transfers from the Department of Defense. 
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Mr. Tuomas. I overlooked that. You have roughly $155 million 
in transferred funds. 

Dr. GLENNAN. That is right, sir. 

Mr. Tromas. In all, you have about $205 million for 1959 against 
$333 million for 1960, which is about a 60 percent or 65 percent in- 
crease. 

Dr. Gtennan. Fifty percent, if you consider the 1959 supplemental. 

Mr. Tuomas. Yes, you have a supplemental R. & D. request of 

$20,750,000. 

Dr. GLENNAN. About $225 million in 1959 against $333 million in 
1960. 

FUNCTIONS OF THE SPACE COUNCIL 


Mr. Tuomas. The act sets up a Space Council. The act says: 


Sec. 201. (a) There is hereby established the National Aeronautics and Space 
Council (hereinafter called the “Council”) which shall be composed of— 
(1) the President (who shall preside over meetings of the Council) ; 
(2) the Secretary of State; 
(3) the Secretary of Defense; 
(4) the Administrator of the National Aeronautics and Space Adminis- 
tration ; 
(5) the Chairman of the Atomic Energy Commission; 
(6) not more than one additional member appointed by the President 
from the departments and agencies of the Federal Government; and 
(7) not more than three other members appointed by the President, 
solely on- the basis of established records of distinguished achievement, 
from among individuals in private life who are eminent in science, engineer- 
ing, technology, education, administration, or public affairs. 
How many jobs does the act set up for the Council? Has the Coun- 
cil been completely statfed ? 
Dr. Guennan. Not fully, sir. The President can appoint an execu- 
tive secretary at a salary "rate of $20,000 per year 
Mr. Tuomas. These Council members are not salaried people as 
far as you are concerned ? 
Dr. GLENNAN. That is right. 
Mr. Tuomas. You are concerned with section (f), which says: 
The Council may employ a staff to be headed by a civilian executive secre 
tary who shall be appointed by the President by and with the advice and con- 
sent of the Senate and shall receive compensation at the rate of $20,000 a year. 
The executive secretary, subject to the direction of the Council, is authorized to 
appoint and fix the compensation of such personnel, including not more than 
three persons who may be appointed without regard to the civil service laws 
or the Classification Act of 1949 and compensated at the rate of not more than 
$19,000 a year, as may be necessary to perform such duties as may be prescribed 
by the Council in connection with the performance of its functions. Each ap- 
pointment under this subsection shall be subject to the same security require- 
ments as those established for personnel of the National Aeronautics and Space 
Administration appointed under section 203(b) (2) of this Act. 
There are only four people on the staff of the Council ? 
Dr. Grennan. Actually, as of the present time there are only two 
people who are fully in the employ of the Council. 
Mr. Tuomas. What is the limitation of the number you can appoint 
on the Council ? 
Dr. Grennan. This would be whatever the President might wish 
to authorize, I believe. 
Mr. Tuomas. It is not the President. It is the secretary. 
Dr. Guennan. The secretary in this instance works for ‘the Presi- 
dent, as I see it. The Council is the adviser to the President. 
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Mr. Tuomas. That is right but I think, according to a strict inter- 
pretation of the act, the secretary can appoint as many people as he 
wants to. 

Dr. GLENNAN. As of now, Mr. Chairman, the President has thought 
best, I believe—I can only speak for him in the sense that I know 
what has happened—to work with this Council for a time until he 
determines the extent to which he needs to staff it. Thus far, there are 
two people, Mr. Franklyn W. Phillips and his secretary, who are di- 
rect employees of the Council. We have in my office a man who spends 
part time in support of this activity, and in the Defense Department 
is a man who spends part time in support of the activity. 

Mr. Tuomas. What are the duties and functions of the Space 
Council ¢ 

Dr. GuenNAN. The Council advises the President with respect to 
the duties which he carries out under subsection (e) of section 201. 
This is to survey all significant aeronautical and space activities, to 
develop a comprehensive program, et cetera. If there is difficulty in 
determining whether the military or the civilian agency should un- 
dertake a particular problem, the Council advises the President with 
respect. to that. 

Mr. Tuomas. Where is that set out in the act ? 

Dr. GLENNAN. It is set out in section 201(e), subsections 1, 2, 3, 4, 
and 5. 

Mr. Tuomas. It says: “It shall be the duty of the President,” and 
of course this Council is going to do this work for him? 

Dr. GLENNAN. They advise him. 

Mr. Tuomas. The act says as follows: 

(1) Survey all significant aeronautical and space activities, including the poli- 
cies, plans, programs, and accomplishments of all agencies of the United States 
engaged in such activities. 

Of course, the Council will do this for the President; is that it? 

Dr. GLENNAN. Yes, sir. 

Mr. Tuomas. It further says: 

(2) Develop a comprehensive program of aeronautical and space activities 
to be conducted by agencies of the United States. 

Dr. Glennan, take a look at section (d). 

It reads as follows: 

It shall be the function of the Council to advise the President with respect to 
the performance of the duties prescribed in subsection (e) of this section. 

Dr. GuenNAN. Yes, sir. 

Mr. Tuomas. Well, of course, the President’s function is set out. 
So that means that is the function of the Council. Who it going to 
run the show? The Administrator or the Council ? 

Dr. GLENNAN. I think there is no question in this instance of who 
has responsibility for managing the civilian element of the space ac- 
tivity of the Nation, and that is the Administrator of NASA. On 
the military side, Mr. Chairman, the responsibility for manage- 
ment——— 

Mr. Tuomas. Can you pinpoint that in the act ? 

Dr. GLENNAN. Yes. sir. 
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Mr. Tuomas. You have the President over here in one section almost 
in command, and you have a Council appointed by the President, and 
the President has certain duties. The President’s duties are (1)— 
survey all significant aeronautical and space activities, including the policies, 
plans, programs, and accomplishments of all agencies of the United States en- 
gaged in such activities. 

I do not know what that word “survey” means. 

The act further says in subsection (2)— 

Develop a comprehensive program of aeronautical and space activities to be 
conducted by agencies of the United States. 

This is going to be done through his Council ? 

Dr. GLennNAN. May I point out—— 

Mr. Tuomas. And, then, read the duties of the Administrator: 

Sec. 202. (a) There is hereby established the National Aeronautical and Space 
Administration (hereinafter called the “Administration’). The Administration 
shall be headed by an Administrator, who shall be appointed from civilian life 
by the President by and with the advice and consent of the Senate * * *, 
Under the supervision and direction of the President * * *, 

Mr. Yares. Who isthe boss ? 

Dr. GLENNAN. The President. 

Mr. Tuomas. It further says as follows: 

The Administrator shall be responsible for the exercise of all powers and the 
discharge of all duties of the Administration. 

Mr. Yares. You are an independent agency 4 

Dr. GLENNAN. Yes, sir. 

Mr. Tuomas. Further quoting from the act: 

Under the supervision and direction of the President, the Administrator shall 
be responsible for the exercise of all powers and the discharge of all duties of 
the Administration, and shall have authority and control over all personnel 
and activities thereof. 

Well, it looks like a situation which sets you up as a boss in one 
paragraph and the paragraph right beneath it sets up the Council as 
the boss. 

— is the boss? 

Dr. Guennan. May I point out, Mr. Chairman, that this was not 
a law that the President wrote. This was written by the Congress, 
and from my standpoint the function of the Administrator as written 
on page 4 of the act, section 203, says: 

Sec. 203. (a) The Administration, in order to carry out the pur- 
pose of this Act, shall— 

(1) plan, direct and conduct aeronautical and space activities; 
(2) arrange for participation by the scientific community in 
planning scientific measurements and observations to be made 
through use of aeronautical and space vehicles, and conduct or 
arrange for the conduct of such measurements and observations}. 

It is, I think, only reasonable that an agenc y such as this in the ex- 
ecutive branch finally reports to someone, and that someone is the 
President of the United States, and I report to him in that sense. 

Mr. 7 womas. What is the Council going to be doing? 

Dr. Guennan. It advises him on the questions w vhich he m: vy ask 
of the Council. 

Mr. THomas. Why should he not advise with you if you are going 
to report to him? 
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Dr. GLENNAN. He does advise with me. 

Dr. Drypen. It iscomparable to the Security Council. 

Mr. Tuomas. I cannot see the function of the Council here. What 
was the intention of the Congress in setting it up? 

Dr. GLENNAN. I believe the dual responsibilities of the military 
agencies and the civilian agency in the space field gave them concern. 
In order to avoid duplication as much as possible the »y set up a mecha- 
nism which would advise the President on matters where there might 
be conflict. 

Mr. Yates. Is this comparable to a board of directors and officers 
of a en ion ? 

Dr. GLENNAN. It has some similarity, but a board of directors has 
real power in a corporation, and the Council here is advisory. 

I would point out, Mr. Chairman, that there has been no difficulty 
whatsoever in this matter. 

Mr. Tomas. I hope there will not be any. 

Dr. GLENNAN. [ hope it continues that way. 

Mr. Tuomas. And as long as we have good administrators like you 
and Dr. Dryden I know you are not going to let any difficulties 
come up. 

Gentlemen, we shall recess at this time, and resume at 10 o’clock in 
the morning. 


Tuurspay, Aprin 30, 1959. 
SALARIES AND EXPENSES 


Mr. Tuomas. The committee will please come to order. When we 
adjourned yesterday we were taking a look at the overall personnel 
setup. As well as I recall, there is appropriated for 1959 in round 
figures, 8,961 positions. For 1960 there is an increase of 1,027, making 
9,988. 

We will insert pages 5 and 6 in the record at this point. 

(The pages referred to follow :) 


Salaries and expenses, fiscal years 1959 and 1960 
| ee ee ae ae 7 " “a ea a ae « 
| Number of employees 
Page Establishment | 





| 
' 
a . | 1959 1960 
No. { allotments estimates 
1959 | 1960 |Change | 
| | 
8 | NASA Headquarters 4 ' 336 486 +150 $4, 864, 850 | 19, 000 
9 | Langley Rese: arch DenbE 65,5 occ.. a 3, 333 3, 383: |... 30, 683, 000 24, 000 
10 | Ames Research Center... ‘ =o) 2 oe 1, 509 16, 487, 150 000 
ll | Lewis Research Center = a - f 2, 828 2, 828 __..| 27, 606, 000 5 000 
12 | High-Speed Flight Station ee 322 322 2, 833, 100 }, 354, 000 
13 | Space. Projects Center____- Re oad 527 | 1,247 +720 | 2, 639, 600 744, 750 
14 | Pilotless Aircraft Station__. ie . 97 250 +153 1, 241, 920 | 3, 626, 000 
15 | Patrick Office : oe ais copied 3 3 | 27, 400 | 55, 250 
16 | Western Coordination Office... _-- banal 4 8 +4 | 49, 105 | 80, 000 
17 | Wright-Patterson Liaison Office | 2 2 21, 375 22, 000 
| | 
7 ERS a Ged nnaieicou meee ; .| 8, 961 9, 988 |+-1, 027 | 86, 454, 000 111, 100, 000 
| Funded under ‘Research and develop- 
WME icc ccessescusccun onc ueiae : a Biante aoc sea —16, 670, 000 
Total appropriation.......--....----- | Sos ccolenchuniclewdecc..t SSRASROND | — 64480008 


| | 


Includes anticipated supplemental (Classified Pay Act increase) in the amount of $3,354,000. 
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NASA HEADQUARTERS 


You have your personnel scattered around in four or five places in 
the District of Columbia. This table shows how m: any personnel are 
in the headquarters. 

There are 336 for 1959 against 486 for 1960, an increase of 150, 


RESEARCH CENTERS AND HIGH-SPEED FLIGHT STATION 


For the Langley Research Laboratory you show 3,333 for each year, 
The Research Center at Ames, 1,509 for each year. No increase, 
Lewis Research Cetner in Clevel: ind, 2,828. Noincrease. High Speed 
Flight Station at Edwards, Calif., 322. No increase. That is an Air 
Force installation. Have you folks taken it over! 

Dr. Drypen. We have some land and one building there, a com- 
bined hangar-office-shop building. 

Mr. Tuomas. It is the newest one out there. 

Dr. Drypen. It has been there about 6 years. 

Mr. Tuomas. You mean that was built with your money ? 

Dr. Drypren. Yes. 

Mr. Tuomas. What did that building cost ? 

Mr. Utmer. About $4 million. 


SPACE PROJECTS CENTER 


Mr. THomas. It is the only nice building there. 

You have a Space Projects Center, 527 in 1959, and you jump that 
up to 1,247, an increase of 720. 

What are you doing with 527 people there against a headquarters 
figure of 3362 You have not been there long enough to get ground 
broken. 

Dr. Guennan. These Space Projects Center people are presently 
located in several buildings in the Washington area; another group 1s 
at, Langley ; a smaller group isat Cleveland. The Pr oject MERCURY 
people at Langley total 335, as I recall it. Then the NRL group, 
which came over with the VANGUARD project, presently are tempo- 
rarily quartered in buildings adjacent to the Naval Research 
Laboratory. 

Mr. Thomas. How many are they ? 

Dr. GLENNAN. About 200. 

Mr. Tuomas. 335 and 200, respectively. That is 535, That is about 
all of them. 

Mr. Unmer. May I give you another breakdown on that. Some of 
the VANGUARD people that were transferred to the jurisdiction of 
the NASA are being paid from transferred VANGUARD funds. 
For that reason the total number of employees we have on duty, 
VANGUARD employees and those paid from NASA funds, will be 
higher than the 527 shown in this book. 

Mr. Tuomas. They are all scattered around the District of Colum- 
bia and at your research centers ¢ 

Mr. Utmer. Yes; some are at NRL, some in a rented building in 
Silver Spring; some at the Langley Research Center; and also a 
small group at the Lewis Center in Cleveland. 
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PILOTLESS AIRCRAFT STATION 


Mr. Tuomas. You have your Pilotless Aircraft Station, 97 this year 
against 250 for 1960. That is at Wallops Island, Va. ? 
“Dr. GLENNAN. Yes, sir. 


WESTERN COORDINATION OFFICE 


Mr. Tuomas. Patrick, three and three. Western Coordination 
Office, four for 1959. I have been at the office once or twice. What use 
do you have for that office, much less for eight people in 1960? 

Dr. Drypen. The NASA is entering into contracts with many com- 
panies in that area 

Mr. Tuomas. That man has no author ity to enter into contracts. 

Dr. Drypen. The four employees of that office, two men and two 
girls, are our agents for technical contacts with the west coast manu- 
facturers. Some of our meetings of our advisory committees are held 
in that office. ‘The staff makes periodic visits to the companies and 
to the educational institutions in the area to keep us informed. 

Mr. Tuomas. The last time I was there that gentleman was having 
a lonesome time by himself. He had about as much utility as a third 
foot. 

Dr. Drypen. I do not agree with you, sir. He is very useful to us. 
He is a very sharp reporter of things going on that are of interest to 
the NASA. Also, we send many tec hnic val ‘te ams out in this area and 
the staff at this office makes the necessary arrangements for their 
visits. 

Mr. Tuomas. You have 10 installations. What about your labora- 
tory in California ? 

Dr. GLENNAN. The Ames Research Center ? 


JET PROPULSION LABORATORY 


Mr. Tuomas. Your jet propulsion laboratory. 

Mr. Utmer. That is not shown on this breakdown because it is oper- 
ated by contract and funds for its operation are provided under the 
“Research and development” appropri: ition. It is a line item shown 
on page 201 called “Support of JPL plant.” Because it is a contract- 
operated laboratory, its funding is under the “Research and develop- 
ment” appropriation. 

Mr. Tuomas. You do not give very much of a breakdown on that. 
You are seeking $9 million. 

Mr. Utmer. The details are on page 226. 

Mr. Tuomas. The $9 million is for buying land and for construction. 
What about personnel ? 

Mr. Utmer. That is shown on page 226. 

Mr. TuHomas. I have written here: How many jobs? Why shouldn’t 
the jet propulsion laboratory be transferred to the Cleveland Labora- 
tory? Youdo not show the number of positions. 

Dr. GuENNAN. There are 2,300 people at the jet propulsion lab- 
oratory. About half or a little more than half of those people are for 
the present operating on a missile systems contract with the Army, in 
connection with the development of the SERGEANT missile. The 
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SERGEANT effort is proposed to be phased out by the end of fiscal 
year 1960. 

In addition the JPL wind tunnel installation is funded by the Air 
Force and the Army. They are the princ ipal users of that facility 
and we _ agreed to their continuing to fund its operation for 1 more 
fiscal y 

Mr. Ts HoMAS. Yousay: 

The Executive order also provided for the transfer of $4,078,250 from the 
Department of Defense to the National Aeronautics and Space Administration. 
This amount represents the estimated cost of operating the transferred func- 
tions for the period January 1, 1959, to June 30, 1959. 

That. is6 months. 

Dr. Guennan. That contract is financed on a calendar year basis, 
We have paid for the six months from July 1, 1959, to December 31, 
1959, out of 1959 NASA funds. The amounts requested for 1960 
will finance the Jet Propulsion Laboratory through the calendar year 
1960. 

Mr. Tuomas. On page 228 I have a question mark. I have noted 
here liquid propellant research and development, about a million and 
a half dollars. I raise the question here in my own mind whether this 
work could not satisfactorily be done at the Cleveland Laboratory. 

Anyway, is this all personnel costs? I am trying to develop the 
personnel costs. You are asking for $8,156,500. Is this personnel 
cost ¢ 

Dr. Drypen. There are personnel costs included in the figure but the 
personnel here are not Government employees. May I “repeat this 
much of the background. JPL is a private laboratory. As far as 
their people are concerned, they are a private group. 

Mr. Toomas. Is the University of Southern California the operator! 

Dr. Drypven. The California Institute of Technology. The Army 
and the Air Force built this installation at Government. expense. The 
buildings and the facilities were built by the Army and the Air Force 
at Government expense. The laboratory has been operated under con- 
tract more recently by the Army—there has also been a little Air 
Force money in it from time to time—for the last 13 years. 

Mr. Tuomas. What about your green sheets? We have kept up the 
university out there with the Atomic Energy Commission and now 
the NASA is doing the same thing. 

Dr. Drypen. We do not break down green sheets for nongovern- 
mental organizations. We are contracting with the university for 
the services of their jet propulsion laboratory. 


BASIS FOR CONTRACT 


Mr. Tuomas. What is the basis for the $8,156,000 contract? I 
know a lot of universities that would like to get a little of that easy 
business besides California. 

Dr. Drypen. This is a Government installation built by the De- 
partment of Defense, and operated by the California Institute of 
Technology under contract. 

Mr. Tuomas. What is the basis for the contract? 

Dr. Drypen. The basis for the contract is the furnishing of certain 
items of work. There is a contract document which can be made 
available. 
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Mr. Tuomas. If you want $8 million, you had better make it avail- 
able. Let us look at it. 

Dr. Dryven. This is similar to the type of operation that has been 
going on at this laboratory for the Department of Defense for 13 
years. It is similar to the way in which laboratories such as the 
Lincoln Laboratory are operated by contract with the Department of 
Defense. The JPL employees are not Government employees. We 
contract with the university for their services. 

Mr. Tuomas. We are familiar with that type of arrangement but 
doubt its not being Government when the Government pays all the 
bills. Weseea lot of them. 

Dr. GuenNAN. In this situation in which we find ourselves of get- 
ting on with the job defined in the act, as required by the Congress and 
by ‘the people, the matter of moving as rapidly as one reasonably 
could without incurring duplicate expenses inclined us toward this 
act of taking over a going organization whose principal interests 
were in 

Mr. Tuomas. Off the record. 

( Discussion off the record.) 

Dr. GLENNAN. We were not about to duplicate that. 

Mr. Tuomas. You want to duplicate it now. You want $9 million 
for land and facilities. Off the record. 

(Discussion off the record. ) 

Dr. GLennan. To provide this type of capability elsewhere will cost 
the same money and we would not have the capability in being. It 
would prob: ably cost more money. 

Mr. Tomas. You mean C alifornia had a monopoly on this matter 

Dr. GLENNAN. No, sir. The laboratory is presently in being; 2,300 
people live there. They work there. There are people whose basic 
interest is in space research. The fact that they started out years ago 
as a propulsion laboratory in rocket propulsion has led right into the 
development of these larger propulsion systems. They supported the 
Army Ballistic Missile Agency in practically all of the upper stage 
work. 

Mr. Tuomas. The Army supported them. 

Dr. GLeENNAN. Dr. Dryden was speaking technic ally. 

Dr. Drypen. The people at the California Institute of Technology 
were among the first to start any rocket development. They were 
often regarded as fools. A group of professors put up money of their 
own to ‘begin the work. General Arnold saw the advantages and 
began to support them. They started the first jet-assisted takeoff 
rockets for aircraft. This laboratory played a major role in creating 
rocket propulsion in this country, and they are among the finest group 
of their kind. They are interested in space. They are a going con- 
cern. By taking them over we have literally saved sever al ye 

Mr. Botanp. Is this the only place where the Space pipes Tg is In- 
terested in rocket propulsion ? 

Dr. Drypen. Rocket propulsion is one part of their activity. 

Mr. Botanp. You have 2,300 people working for Cal Tech out 
there. Half of these people are now engaged in the work on the 
SERGEANT missile. 

Dr. GLennan. Finishing it up. 

Mr. Botanp. What are they going to do after you finish it? 
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Dr. Drypen. They have skills which NACA never had. 

Mr. Botanp. Do you not have it in other areas? This bothers me. 
We have these skills in other areas, too, at Ames or Edwards or the 
other places you are working. 

Dr. GLENNAN. I think we would be guilty of the sort of thing that 
worries you except that this was an agency in being. We did not 
create it. 

Mr. Botanp. I understand. 

Dr. GLENNAN. We are trying to make use of it most effectively for 
the Nation’s space operations rather than going out and spending 
more money to build another laboratory and add more people. 

Mr. Botanp. You have to have this laboratory, it is something you 
need ? 

Dr. Guennan. They provide skills that complement the skills we 
have in our own NASA research centers at Ames, Lewis, and Lang- 
ley. We have never in those centers been particularly strong in mat- 
ters relating to electronics and guidance, or technology of this sort. 
We have in recent years, the last 10 years, had a considerable amount 
of interest in propellants of the same sort JPL have worked with but 
it isa complementary interest, not a duplication. 

Mr. Botanp. When is the SERGEANT missile going to be de- 
veloped and when is the Army phasing out that operation ? 

Dr. GLENNAN. July 1960. 

Mr. Boxanp. Half of the manpower complement is working on the 
SERGEANT missile—why do you need these ? 

Dr. GLenNAN. By that time our program will have grown to the 
point where we will probably need those people. My guess is they 
may have a somewhat smaller but not a substantially smaller comple- 
ment. We are not about to try to find work just to fill up the labora- 
tory. 

Mr. Botanp. I am sure you are not. 

Dr. GLenNAN. We have been in business 8 months. We have grown 
from a $100 million organization to what we propose to be a $485 mil- 
lion organization. 

Mr. Botanp. That scares a lot of us. 

Dr. GLENNAN. It scares a lot of people, but to get on with the job 
you laid before us we have to take this kind of step. It seems to me 
the most economical way to get it done and at the same time an exceed- 
ingly effective one. After all, these are the skills we need, these are 
the people who have spent the last 10 years in this business. 

Mr. Tuomas. What is so urgent about it? Off the record. 

(Discussion off the record.) 

Dr. GLENNAN. We are trying to put some rationality into this situa- 
tion. When you get a request for construction funds, we have not yet 
designed the building. 

Mr. Tuomas. Stay withthe personnel. We will go into construction 
in a minute. You will have enough to defend there when we get 
into it. 

Dr. GLENNAN. It is all part of the same story of trying to do a 
rational, sensible, batuaediis job. VE 
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SPECIAL AND SUPERGRADE POSITIONS 


Mr. Tuomas. We are not questioning yours and Dr. Dryden’s sin- 
cerity or anything else. You will do a job. We are going to try to 
help you. We may hold you down a little bit. 

How many super gr: ade and special grade positions does your act 
give you? Did they give you 250 or 260% 

Dr. Guennan. Two hundred and sixty. 

Mr. Tuomas. How many have you filled? 

Mr. Utmer. As of April 15 we had 141 of those 260 filled. 

Mr. Tuomas, April 15. Thatis pretty current. They are not super 
grades as this = knows them. We know a super grade as 
16,17, and 18. These are above 18. As far as the law is concerned, 
you have the authority re set the salary and the classification. You 
bypass the Civil Service Commission entirely. 

Dr. GLENNAN. That is right. 

Mr. Tuomas. You set the salary up to $19,000. 

Dr. GLENNAN. On 250 jobs, yes, sir. 

Mr. Tuomas. Break it down roughly as to the classification. 

Dr. GLENNAN. Here is a statement of it. 

Mr. Tuomas. We will insert the information in the record at this 
point. 

(The information follows :) 


List of positions established by the Administrator, NASA (pursuant to subsec. 


(2), sec. 203(b) of the National Aeronautics and Space Act of 1958—Public 
Law 85-568), as of May 27, 1959 


Position title 


At $21,000: Location 
AMO Gle AUDIO R0Ol 2... ca caeeeidaadsa Headquarters. 
Director of Aeronautical and Space Research____________. Do. 
Director of Space Flight Development__________--_______- Do. 
Director of Program Planning and Evaluation___________-. Do. 

At $20,000: 

‘General ROORINGL | DORIG I lenin wea noes ees nies Headquarters 
Director, NASA Langley Research Center____..-________-. Langley.’ 
Director, NASA Ames Research Center__..______________- Ames.* 
Director, NASA Lewis Research Center__..._____________. Lewis.’ 

At $19,000: 

Deputy Director of Aeronautical and Space Research ______ Headquarters. 
Assistant Director of Research (aircraft operating prob- 

lema, structures, ANG MATCTIAIG) siccc bir ctncsacoudnnss Do. 
Assistant Director for Propulsion__--______ ate mb eum ect Do. 
Assistant Director for Space Sciences... Do. 
Assistant Director for Advanced Technology_____________ Do. 
Assistant Director for Space Flight Operations___________ Do. 
Assistant Director for Program Coordination______._____ Do. 
Assistant Director of Research (aerodynamics and flight 

TOOCHMIDIEN oon a he ho EN er ees Do. 
Director of Business Administration_____._-____-____-_ Do. 
Assistant Administrator for Congressional Relations___-. Do. 
Assistant: to, the Administrator... . casei is Do. 
Scientist for Space Medicine Research_____- swisiadespias Do. 
Scone COP fF PODUISION <8 aan aes ine adubbbnwelepeaaian Do. 
ROREERRIENIG, OT” WCE oi dae angen gin ica ea eas Do. 
Associate Director, Langley Research Center___- eee Langley 
Associate Director, Ames Research Center__._____-__--- Ames 
Associate Director, Lewis Research Center____..__------_- Lewis 
Assistant Director, Langley Research Center____.___----- Langley 


1 Locations, shown in abbreviated form, are shown at the end of the list. 
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List of positions established by the Administrator, NASA (pursuant to subsee, 


2), sec. 203(b) of the National Aeronautics and Space Act of 1958—Pubdlie uA 
Law 85-568), as of May 27, 1959—Continued 
Position title 
At $18,500: Location At 
Assistant Director, Langley Research Center___..-------- Langley 
Assistant Director, Ames Research Center__-_-_- acne ct carelatee Ames 
Assistant Director, Lewis Research Center_______-____-__- Lewis 
Assistant Director, Lewis Research Center_____~- Sit tout Do. 
Assistant Director, Goddard Space Center_______._--_____ Goddard? 
At $18,000: 
Assistant Director, Langley Research Center___-_.----_-- Langley 
Chief, Supersonic Aerodynamics Division_________-____~_- Do. 
Chief, High-Speed Research Division___--_-___----------- Ames 
Chief, Full-Seale and Flight Research Division____.._____ Do. 
Chief, Propulsion Chemistry Division__-______-_--_---__-~~-. Lewis 
OS de TERS ee 0 Fo ea Do. 
Assistant Director, Project Mercury___-....-......_-_--_- Goddard? 
Chief, NASA High-Speed Flight Station-__.____--__--_- - HSFS 
At $17,500: 
Director ot Pubic Informavon_.......-. 2. 5 5. Headquarters. } 
Scientist for guidance and control_________--_--------___ Do. 
Aeronautical research scientist, aerodynamics theory___-__. Langley. 
Chist, Dynamic Loads Divition........- nc cnne Do. 
Aeronautical research scientists, aerodynamics (2) _----_ Ames. 
Aeronautical research scientist, aerodynamics theory__-_- Do. At 
Assistant Director, Tracking and Data Systems____---__-_ Goddard. 
Assistant Director, Space Science and Satellite Applica- 
a a " 
Director, NASA Atlantic Missile Range Operations Office. AMR. 
At $17,000: 
Technical Assistant to the Director of Space Flight Devel- 
opment____- a PR Fe a et Headquarters. 
Chief, enace aciences programs.............~<....2...-.- 
Chief, university contracting program______________--~-~. Do. 
Chief, advanced technology programs______--_-_-------~~- Do. 
Chief, rocket vehicle development programs______---_---- Do. 
Chief, Theoretical Mechanics Division____________-__-__~__ Langley. 
Chief, Structures Research Division__________--___------ Do. 
Chief, Theoretical and Applied Research Division____---~ Ames. 
Chel, Nacear Beactor Division... .......--.. _ Lewis. 
Chief, Materials and Structures Division______-__________ 
At $16,500: 
Chief, guidance and control program__________________-_. Headquarters. 
Chief, rocket booster development program______-_____-___ Do. 
Chief, Structures and Materials Research Programs_-_--- Headquarters. 
Assistant Chief, University Contracting Program_____-__~_-. Do. 
Chief, Power Plants Research Programs___-_.---------_- Do. 
Ghiet, Pracking Prosrams..... oo nee Do. 
Director of Procurement and Supply___-----_---------_-~ Do. 
Acting Secretary of the National Aeronautical and Space 
Council. Do. 
Chief, Planetary Sciences Programs____---__---------_- Do. 
Technical Assistant to the Associate Director___.____--___ Langley. 
Chief, Propulsion Systems Division._......_._-_____-_- Lewis. 
Chief, Advanced Propulsion Division__....___.._-________ Do. 
Chief, Propulsion Aerodynamics Division__.........___- Do. 
IGE, emOOT OURO. DPIVRIOR eg nda Goddard. 
Chief, Satellite Applications Systems Division_.__._..______ Do. 
AN AGR! FEORBRI NOEs siete can beue HSFS. 


® Position part of Goddard Space Center program, but currently located at Langley. 
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List of positions established by the Administrator, NASA (pursuant to subsec. 
(2), sec. 203(b) of the National Aeronautics and Space Act of 1958—Public 
Law 85-568), as of May 27, 1959—Continued 


Position title 


At $16,000: Location 
Assistant General Counsel 


~22-------------------------- Headquarters. 
DIFSG0Or” GL PerNOUNG econ neec kee cbs ie Do. 
GE COE cortecncia ahead emia oan acmela Do. 
Chief, Manned Space Flight Program___..__---________ Do. 
Chief, Astronomy and Astrophysics Program____-------- Do. 
Aeronautical and Space Scientist, Manned Satellites_._.___ Do. 
Chic! Gf  PeCchRICe! BOGVICOR ces aacc cn ancucesesslssee Langley. 
Chief, Pilotless Aircraft Research Division_____..--__--_- Do. 
Chief, Unitary Plan Wind Tunnel Division___.---______ a Do. 
Chief, Flight Researeh: Division... Do. 
Chief, Full-Scale Research Division_________-_____-__-~_- Langley. 
Aeronautical Research Scientist, Aerodynamics____.___- Ames, 
Chief, Unitary Plan Wind Tunnel Division__.._.._______ Do. 
Chief, Instrument and Computing Research Division__._._ Lewis. 
Onel af "Réchnical . Servicds: 6205. 4 cet Do. 
i Space and Aeronautical Scientist (technical assistant)_. Goddard.’ 
Ohief: Biueght Systems Division aw wes cs ce cee Do? » 
Chiet: “tiperalionke: Tieiilot. eo Do? it 
Chief, Engineering and Specifications Division___________ Do? ~ 
Special Assistant to the Director, Project Mercury___-_- Do? .§ 
At $15,500: : 
Assistant Chief, Aerodynamics and Flight Mechanics re- w 
SEATON NPORRR IR ones ee ee Headquarters. a 
Assistant Chief, Structures and Materials research on 
PROMTININB aoc eh SSS Zee ee ce Do. “ 
Chief, large engine rocket program___..___-_--__-__-___ Do. » 
Chief, Space Propulsion and Auxiliary Power Unit = 
PORN. oe cn a dee mera ke ea eee Do. a 
Assistant to the Chairman, and Secretary to the Civilian- 4 
Military Liaison Committee____..___..-_______________. Do. | & 
Chief, Nuclear Engine programs...................-.... Do. a 
Chief, Analysis and Requirements (propulsion pro- ; 
PORTANT Pie Lee Sar. ee ee Be eae, Do. 
Chief, Operating Problems research programs__----~--~~- Do. 
Staff Scientist, Telemetry and Instrumentation________~ Do. 
Assistant Chief, Dynamic Loads Division........-._- Do. 
Assistant Chief, Full-Seale Research Division._._..______ Do. . 
Chief, Hydrodynamies Division.__._..__-_-_--_----_-__- Do. | soe 


Aeronautical research scientists, stability and control____- Do. 
Aeronautical research pilot...................-...-.... Do. 
Aeronautical research scientist, aerodynamics___________- Do. 
Chief, Instrument Research Division._...--.-_---_--._. Do. 
Assistant Chief, Pilotless Aircraft Research Division.___- Do. 
Assistant Chief, Supersonic Aerodynamics Division 
Assistant Chief, Full-Scale Research Division 
Assistant Chief, Stability Research Division 


Assistant Chief, Structures Research Division Do. 


Technical assistant to the Associate Director____________ Ames. 
Aeronautical research scientist, aerodynamics__________- Do. 
5 a eae ene ee eee le OO Te Bek eek Do. 
Aeronautical research scientist, aerodynamics theory___- Do. 
Assistant Chief, High Speed Research Division 
Assistant Chief, Full Seale and Flight Research Division__ Do. 
Aeronautical research scientist, aerodynamics_______---- Do. 
I i a idle ata BI Rd > Spl BE Soe a Do. 
Aeronautical research scientist, propulsion systems ma- 
Carigtee 2.3. 18 Bt a ie te oe _.. Lewis. 


?Position part of Goddard Space Center program, but currently located at Langley. 


Chief, Stability Research Division.___._.________________ Langley. 
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Position title 


At $15,500—Continued 


Assistant to the Director 


Assistant Chief, Fluid Systems Division__.___...___-_____ 
Assistant Chief, Propulsion Aerodynamics Division 
Assistant Chief, Propulsion Chemistry Division 
Assistant Chief, Fluid Systems Division-_-_____-__.__-_____ 


Aeronautical research scientist, propulsion control 


Associate Chief of Technical Services___........_..._____ 
Chief; Payload Systeme Divisions: occ cad 
Aeronautical Research Scientist, Propulsion Systems___-_ 
Technical Assistant to the Director, NASA Atlantic Missile 
Range Operations Office 
Chief, Research Divsion 


se ss ney Foss te F 


Technical Assistant to the Deputy Administrator________ 
Aeronautical and Space Scientist (Manned Satellites) ____ 
Assistant General Counsel 
Sn EIR ONIN 2 ee eg 
Assistant General Counsel for Patent Matters 
Director of International Cooperation___________________ 
Chief, Communications Satellite Program_______________ 
Space and Aeronautical Scientist, Nuclear Propulsion___-_ 
Specialist, Advanced Propulsion Systems___-_-__________ 
RIE (NOR ON ca pie ide ie eek 
Aeronautical Research Scientist, Stability and Control____ 
Aeronautical Research Scientist, Aerodynamics__________ 
Staff Scientist, Computers and Celestial Mechanics 
Head, Manned Orbiting Laboratory Program____________ 
Assistant Chief, Instrument Research Division__________ 
Aeronautical Research Scientist, Instruments____________ 
Aeronautical Research Scientist, Structures 
Assistant Chief, Dynamic Loads Division________________ 
Aeronautical Research Scientist, Stability and Control____ 
Aeronautical Research Scientist, Aerodynamics_________ 
Aeronautical Research Scientist, Aerodynamics 
Chief, Instrument Research Division 
Chief, Mogineering Services Division 


Aaeencieun? Bideath Scientist, Compressors and Tur- 

CON cee desl ieee waged sauem Eek aad et ee ee LS 
Assistant Chief, Propulsion Aerodynamics Division. -_ 
Aeronautical Research Scientist, Aerodynamics Theory__ 
Aeronautical Research Scientist, Rocket Propulsion___- 
Aeronautical Research Scientist, Instruments____________ 
Aeronautical Research Scientist, Propulsion Control 

ET fon ican en elapse Sie ie De aerate ies 
Aeronautical Research Scientist, Aerodynamics Theory_— 
Chief, Facilities Engineering Division._____._-___.--__-- 
Aeronautical Research Scientist, Rocket Propulsion 
Chief; Boace Belences Divisiotic osc wesc seca 
Chief, ‘Tracking Systems Division... =... 
Chief, Construction Engineering Division 
Business Manager (Goddard) 
Chiat. DIABA WallCDs NUROD ook hi eens 
Assistant Chief, Research Division 
Chiet- Jostrumentarion 21Vi8i0n wc. oo cen 
ROPORRGUICAT OSCR TED Foti. apne cia arene 
Aeronautical Research Scientist, Sts ibility and Control__ 


List of positions established by the Administrator, NASA (pursuant to subsee, 


(2), sec. 203(b) of the National Aeronautics and Space Act of 1958—Public 
Law 85-568), as of May 27, 1959—Continued 


Location 
Lewis. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Goddard? 

Do? 


AMR. 
HSFS. 


Headquarters. 


Langley. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Ames. 

Ames. 

Lewis. 


Do. 
Do. 
Do. 
Do. 


® Position part of Space Center programs, but currently is located at Lewis (Cleveland). 
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List of positions established by the Administrator, NASA (pursuant to subsec. 
(2), sec. 203(b) of the National Aeronautics and Space Act of 1958—Public 
Law 85-568), as of May 27, 1959—Continued 


Position title 


At $14,500: Location 
Assistant to the Admilisttator.. occ dc dccwuseeeseeekt Headquarters. 
Director of Management Analysis___......_-...-____.-. Do. 
Chief, Chemical Aeronomy Program-__.----.---..---.. Do. 
Assistant Chief, Theoretical Division.__.......-._..__.. Goddard. 
Associate Chief, Space Sciences Division_____-------_-. Do. 
Associate Chief, Payload Systems Division._______--_-___ Do. 
Space and Aeronautical Scientist, Meteorology___-_---__ Do. 
Space and Aeronautical Scientist, Astronomy____-_-__-~_-- Do. 
Space and Aeronautical Scientist, Physics of Atmosphere... Do. 
Space and Aeronautical Scientist, Space Research In- 

atrumentatione fc. os ee es ce ets oe Do. 
Space and Aeronautical Scientist, Ionosphere____------_ Do. 
Staff Scientist, Data Systems Planning____._-----___--- Do. 
Space and Aeronautical Scientist, Instrumentation___-~ Do. 
Space and Aeronautical Scientist, Systems Integration__-_ Do. 


Note on locations: 
Langley—NASA Langley Research Center, Langley Field, Va. 
Ames—NASA Ames Research Center, Moffett Field, Calif. 
Lewis—NASA Lewis Research Center, Cleveland, Ohio 
Goddi NASA Goddard Space Flight Center, Greenbelt, Md. 
HSFS—NASA High-Speed Flight Station, Edwards, Calif. 
Atlantic Missile Range Operations Office, Patrick Air Force 
Base, Fla. 
Wallops—NASA Wallops Station, Chincoteague, Va. 

Mr. Stevert. I think we should give the latest figures we have on 
that. The data you have prepared as of April 15 does not take into 
account the culmination of about 3 months’ study on what should be 
the additional use of these excepted positions. 

Decisions were taken on that, I believe, as of the 17th of April, 
and I have information here which I think would answer the kind 
of questions you have. 

Mr. Tromas. Give it to us. 

Mr. Sterert. 195 jobs have been approved. One hundred eighty- 
eight of these jobs are actually filled. The difference between these 
two represents name actions where the people have not actually 
reported to us yet. 

In answer to the question of salary distribution, we have of the 
188 filled jobs, 37 of these at rates of pay higher than the supergrade 
allocations to which you refer. They are at $18,000 or higher. The 
rest are at ranges between $14,000 and $17,500. 








UNFILLED POSITIONS 


Mr. Tuomas. How many unfilled jobs out of your 8,961 do you 
have now? 

Mr. Umer. 444 at the moment. This is again an April 15 date. 
On that date we had a total of 8,517 on board. 

Mr. THomas. How many unfilled jobs do you have at headquarters ? 

Mr. Utmer. At headquarters on April 15 we had a total of 371 on 
duty. This figure will conflict somewhat with the figure you have 
been talking from on page 5 in that the urgency of getting some head- 
quarters work under way required some adjustment in the comple- 
ments of the various installations to provide additional positions 
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at headquarters. The 336 figure you see on page 5 has been changed 
and on April 15 we had on board 371 employees. This adjustment was 
made by appropriate reductions in the complements of other activities, 

Mr. Tuomas. How many vacancies do you have at Langley? 

Mr. Urmer. At Langley, approximately 60 vacancies. 

Mr. Tuomas. How many at er 

Mr. Umer. Forty-nine, sir. 

Mr. Tuomas. Lewis? 

Mr. Umer. Ninety-six. 


DISTRIBUTION OF SUPERGRADES 


Mr. Tromas. How are you distributing your supergrades? 

Dr. GLennaAN. Distribution by activities or dollars? 

Mr. Tuomas. By locations. How many in the national head- 
quarters, Ames, Lewis, Langley, et cetera. 

Mr. Srepert. I have a summary figure here. I will have to get the 
details. Of the total approved positions of 195, 69 of these are in 
headquarters and 126 are in the field centers. 

Mr. Tuomas. Can you break down the 126? 

Mr. Srerert. Yes, sir. I will have to count them off another sheet 
T have. 

Mr. Tuomas. What could be the nature of the scientific work the 
gentlemen in headquarters are doing ? 

Dr. Drypen. Of course, all positions are not scientific. It was not 
restricted to scientific positions. 


ADMINISTRATIVE SUPERGRADES 


Mr. Tuomas. Doctor, you anticipate me. Tell me what urgency you 
have for administrative supergrades and how many do you have in that 
classification. The act says administrative, all right. It says scientific, 
engineering, and administrative personnel. 

Dr. Drypven. The scientific ones are needed in connection with the 
planning 

Mr. Tuomas. No argument about that. What about administrative? 

Dr. Drypen. Most ‘people presenting papers are in that category 
from headquarters. In the administrative positions 

Mr. Tuomas. You would not call those gentlemen administrative 
personnel. 

Dr. Drypven. For scientific research administration. They have to 
have scientific knowledge and be scientists, they have to know some- 
thing about administration because they are the ones who estimate and 
plan the activities in the various areas. Dr. Newell is heading the 
group planning the activities in space science, and so on. 

Mr. Srepert. In terms of a definition of administrative people as 
ones who have major executive responsibility but are not scientific 
program people—that is, not making scientific or technical judg- 
ments—the total figure would be 17. 

Mr. Tuomas. Seventeen ? 

Mr. Stepert. Yes, sir. 

Mr. Tomas. What would be their duties and where are they 
located ? 
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Mr. Sievert. My job as director of business administration, Mr. 
Ulmer’s job as budget officer, the personnel officer of the entire NASA 
the individual who is the director of management analysis and stud- 
ies, the director of procurement, the director of security, the head of 

ublic information, the business manager-designate for the Space 
Projects Center, and several positions in the general counsel’s office 
for example. All of these are headquarters posts except the Space 
Projects business manager. 

Mr. Tuomas. The General Services Administration will have five 
accounts where you folks will have one, and they do not have any 
such compensation. I am in favor of your getting paid but I do not 
know how you justify that. 


PROMOTIONS WITHIN THE ORGANIZATION 


How many of the 195 people are former employees promoted within 
the organization ? 

Mr. Srerert. 143 of the 195 spaces are for individuals whose last 
previous job was with the NACA. 

Dr. Drypen. In many cases it is a new job with much broader re- 
sponsibilities. 


PERSONNEL TRANSFERRD FROM OTHER AGENCIES 


Mr. Tuomas. How many were transferred to you? 

Mr. Srerert. Forty positions are being filled by individuals from 
other Federal agencies. 

Mr. Tuomas. Forty ? 

Mr. Srepert. That is right. 

Mr. Tuomas. What agencies, the military, or what? 

Dr. GLENNAN. Principally from the Department of the Navy. 

Dr. Drypen. The VANGUARD Division is the principal group. 
Dr. Newell occupies one of the NASA excepted positions. 

Mr. Tuomas. We will give it the broad generic term, they came from 
the military in various installations. What else? 

Mr. Srevert. I would estimate three-quarters of the 40 came from 
the military. Others came from the Atomic Energy Commission, 
the Department of Health, Education, and Welfare, and other govern- 
mental agencies. 

Mr. Tuomas. If they came from anybody other than the military, 
they had to come with your approval. The act says the Administrator 
must or shall set the compensation. I presume there might be some 
gentlemen’s agreement between you folks and the Armed Forces, but 
if they come from the outside, that is something else. Most of your 
195, you say 143 of them came from the old NACA. 

Mr. Srerert. In each case they were personally approved by the 
Administrator after thorough justification. 

_ Mr. Tuomas. I want to commend the Administrator on using good 
judgment in promoting these scientific people. If he is the one de- 
serving the credit, I give it to him. 

Dr. Geddes, I acted on advice of counsel, Dr. Dryden. 


Mr. Tomas. You can look “a fur piece” and not find any better. 
_Dr. Grennan. This has had a really thoroughgoing review every 
time we dealt with this problem. We take this as a trust. 
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RECRUITING 


Mr. Tuomas. Are you having any trouble getting the types of em- 
ployees you need ? 

Mr. Assorr. The report from the research centers is that the recruit- 
ing this year is in the most favorable climate we have had for many 
years. Weare able to recruit and get top talent from the universities, 
It is going very well indeed. 

Mr. Sievert. We should say that is a relative statement. When you 
are after good engineering talent, things never go easily. We made 
this year 186 actual visits to the campuses of these students. This 
is our best of all years, we think, to dramatize the kind of career the 
Government can offer in this new field of research. Yet we find that 
when we go to the colleges we are still offering initially about a thou- 
sand dollars a year below the going salary rate for the kind of people 
we are looking for. Having said that, let us say things are going 
quite well. 

Mr. Tuomas. Here is a good, bright student from a class A engineer- 
ing school. He has had no experience; he finishes with a B.S. degree 
in June. What does industry offer him? 

Dr. Guennan. I can give an exact figure on that from my own 
institution. The average this year is $497 a month. That is $6,000 
a year. All of the students in what we call the engineering sciences, 
which would be in fields very, very interesting to us, are going at 
$547 a month, which is about $6,600. 

Mr. Tuomas. Quite a differential. 

Mr. Srererr. That is from Case Institute. These general figures 
might be of interest. We are permitted to offer $5,430 for a B.S. 
degree. Our survey shows that industry at the moment is offering 
an average of $6,500 for this same type talent and for the top students 
they will go over $7,000 a year. 

Because of this we have been earnestly pleading with the Civil 
Service Commission to restore to us in the field of aeronautical science 
at least the top of the grade entrance hiring. This was discontinued 
in the last pay adjustment. Ithink we can say we have had a sympa- 
thetic hearing from them in that they know what our problem is. 

Mr. Tuomas. Did this last pay increase provide anything for scien- 
tific and engineering employment ? 

Mr. Srepert. It raised the general level of all classifications. 

Mr. Tuomas. I am talking about scientific employees. It did not 
give them any special treatment ? 

Mr. Stepert. It gave one bit of special treatment. The law au- 
thorizes the Commission to hire people at grade 7 rather than at grade 
5 without experience if they have exceptional talent. Another spe- 
cial exception permits us to pay transportation to a new employee's 
first duty station, which is a thing we have not had in the past. This 
is for all new employees. 


AMES RESEARCH CENTER 


Mr. Tuomas. Give us a breakdown and differentiate between the 
activities of the Langley, Ames and Lewis Research Centers. What 
are you doing at the Ames Center in California ? 

Dr. Grennan. I will ask Mr. Abbott to speak to that. 
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Mr. Asporr. The Ames Research Center at Moffett Field, Calif., is 
purely an aerodynamics research center at the moment, primarily 
dealing with problems of high-speed aerodynamics, especially in the 
supersonic and hypersonic speed ranges. They are also studying 
many problems of space vehicles, particularly the reentry problem. 

Mr. Tuomas. How many wind tunnels are there at Ames? 

Mr. Axegorr. That is a difficult question to answer, depending on 
your definition of a wind tunnel. We have a great many small jets 
which might or might not be called wind tunnels. The larger instal- 
lations are much smaller in number, on the order of 12, I believe. 

Mr. Tuomas. Are all your activities out there concerned with jet 
airplanes, or prop airplanes, or with missiles, or what ' 

Mr. Asporr. The activities at the Ames Center are concerned pri- 
marily with the problems of missiles and the reentry problems of 
spacecraft. 

In addition to that, we do have a comparatively small effort going 
on in connection with vertical takeoff and inivdinne aircraft. Also 
we are maintaining an effort at the present time on problems of super- 
sonic cruise aircraft such as the B-70. This isa small effort compared 
with the problems of higher speeds where the missiles primarily are 
concerned, 

DISTRIBUTION OF RESEARCH EFFORT 


Mr. Tuomas. I understood you to say yesterday about 60 percent 
of all activities of the new agency still were dealing with airplanes; is 
that correct ? 

Mr. Anporr. I believe I said yesterday that 50 percent or more of 
our research activity is now applicable to spacecraft. 

Mr. Tuomas. Not airplanes? 

Mr. Aszorr. Not airplanes. 

Mr. Tuomas. What part of it is dealing with airplanes ? 

Mr. Ansorr. Again this is a very difficult thing to say, Mr. Thomas, 
because the more fundamental the research gets the more difficult it 
is to tell whether we are dealing with an airplane, missile, or space- 
craft. 

Mr. Tuomas. You are not very helpful. You are a very practical 
man. Now, what we are trying to get at, you know what itis. Would 
you say it is 50-50? 

Mr. Azssorr. I would guess 

Mr. Tuomas. Airplanes and missiles. 

Mr. Azzorr. Airplanes and missiles and spacecraft. I would guess 
not less than 50 percent on airplanes and missiles. 

Mr. Tuomas. Are you changing your activities any for 1960 over 
what you have been doing in 1956, 1957, 1958, and 1959? 

_Mr. Anporr. Yes, sir; there has been a greater change in the activi- 
ties in the research centers in the last 2 years which is still continuing, 
than has taken place in the last 30 years. 

Mr. Tuomas. It has reached to about 50 percent change in space 
activities, missiles, and whatnot; is that right ? 

_ Mr. Asrorr. My answer is approximately 50 percent of the work 
is applicable to spacecraft. There is a great overlapping area so 
that for a great deal of the work, it is impossible to say whether it is 
applicable alone to spacecraft or applicable alone to missiles or appli- 
cable only to airplanes because it is applicable to all of them. If I 
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could take this example I spoke of before from another field, which 
I think is easy to see, research on rockets 

Mr. Tuomas. You speak of these three big laboratories and you 
have about $333 million extra. 

Mr. Asport. No, sir. 

Mr. Tuomas. Roughly, how would you characterize that ? 

Mr. Assorr. The extra work in research and development is wholly, 
I would say, applicable to space. 

Mr. Tuomas. One hundred percent ? 

Mr. Aspzorr. Yes. 





RESEARCH AND DEVELOPMENT—SUPPORT OF NASA PLANT 


Mr. Tuomas. How many personnel are included in that $333 million 
figure and what part of it will be done in your own NASA installa- 
tions? Lam trying to get an overall view. 

Dr. Drypen. There is included in the R. & D. appropriation the 
07, 08, and 09 items for the entire NASA plant 

Mr. Tuomas. What page is that? 

Mr. Utmer. 201. 

Mr. Trromas. I did not overlook 201, but I am not sure it will give 
me what I am looking for. 

Dr. Drypen. Support of NASA plant, $16,670,000. That is the 
first line. 

Mr. THomas. Go ahead. 

Dr. Drypen. $16,670,000 of the $333 million is the 07, 08, and 09 
items associated with the NASA research centers and stations. 

Mr. Tuomas. Where do you get that ? 

Mr. Utmer. That isexplained on page 205. 

Mr. Tuomas (reading :) 





To provide funds for contractual services, repairs, alterations, minor construc- 
tion, supplies, materials, and equipment required in the operation of all NASA 
activities. 

Tam talking about your personnel. 

Dr. Drypen. There are no personnel costs in the $333 million. 

Mr. Tuomas. You have services, repairs, alterations, minor con- 
struction, supplies, materials, equipment. What part is equipment? 
All of the descriptive words prior to the word “material” could mean 
personnel. 

Dr. Drypen. Page 207 shows the makeup of the $16,670,000. 

Mr. Sievert. The answer is, there are no NASA personal services 
in the R. & D. appropriation. 

Mr. THomas. Are you sure about that ? 

Mr. Utmer. Yes, sir; all personal services for the entire agency are 
carried under the S. & E. appropriation. 

Mr. THomas. Where will those contracts be performed? You have 
research contracts, $5 million; Government agencies, practically nil; 
non-Government facilities—it looks as though it is all done in your 
own shops. 

Mr. Utmer. No, this work is done under contract. 

Dr. Drypen. $16 million represents the items always considered 
under the 07, 08, and 09 accounts in connection with the research 
centers and other NASA installations. 
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Mr. Tuomas. Where is the other $315 million going to be spent ? 

Dr. DrypEn. All over the country. 

Mr. Tuomas. By contract ? 

Dr. Drypen. By contract. 

Mr. Tuomas. That is the answer. It is by contract. There is no 
personnel involved in it. 

Mr. Sreperr. All NASA personnel to manage these contracts in 
a technical and procurement sense are covered in “Salaries and ex- 
penses” appropriations and not in the R. & D. item. 

Dr. GLENNAN. Is it not reasonable to point out that taking the sal- 
ary complement at our research centers, taking the $16 million which 
we have set out here on the first line of page 201, and taking the con- 
struction equipment items, applying to those research centers, you 
could in essence break out, except for the headquarters staff, ‘the 
costs that would be the equivalent to the old NACA costs. 

Mr. Tuomas. That is what I am getting at. You have $333 mil- 
lion in the “Research and development” appropriation and you are not 
planning to spend any of that money inside your own plant ? 

Mr. Usmer. No, except for the $16 million support item I 
mentioned. 

Mr. Tuomas. I am talking about personnelwise. If this $333 mil- 
lion is all for space, what in the world are you doing with the old 
NACA employees? 

Dr. Drypen. Doing the kinds of things, research in ground fa- 
cilities and in the air that they have been “doing. The NACA fune- 

tions were transferred. We are continuing ‘the NACA types of 
activity. The NACA type of research supports the kind of program 
financed by the $333 million R. & D. program. 

Mr. Tuomas. Are there no savings in administrative costs, no sav- 
ings in any fields from the wedding of these two agencies? If one 
overlaps the other or is complementary to the other, it looks like there 
should be some administrative savings, but it goes up. 

Dr. Drypen. It goes up because we have four times as large a 
program to manage and we have to support our space activities by 
research activities on the ground. 

Mr. Tuomas. Your new activity is wholly space and you come up 
with a budget of $333 million, but you do not show any reduction at 
all in your old activities of NACA. 

Dr. Drypen. Our activities in space started when sputnik was 
fired in October, 1957, an activity never existing in this country at 
all. This $333 million program is an entirely new type of activity 
for this country. 

Mr. THomas. You have been shooting a few rockets at Wallops 
before. 

Dr. Drypen. Not satellites. Satellites, lunar probes, deep space 
probes, meteorological satellites, communication satellites, manned 
flight in a satellite, the boosters necessary to do all these things, the 
technology to do these things, tracking systems—these activities did 
not exist in the world before October of 1957. 

Mr. Tuomas. We have covered the broad outline. We all see 
What our thinking is. 

Dr. Drypen. NACA was not abolished. It has been a very im- 
portant agency involved in every missile and airplane that has ever 
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been built in this country. It got us leadership in these areas. We 
hope it will do the same in space. The people who are engaged in 
that are still required to carry on that function. The $333 million 
is a completely new type of activity never done in the world before 
October of 1957. 


DISTRIBUTION OF SPECIAL AND SUPERGRADE POSITIONS 


Mr. Tuomas. You are going to break down by location in your 
sleet where you are going to put your excepted positions. 
Out of your 195, 143 came from the old NACA and you have 69 in 
your headquarters. Will you provide a breakdown by salary levels 
for all of your other locations ? 


Positions established by the administrator, NASA by salary and location (pursuant 
to subsection (2), section 208(b) of the National Aeronautics and Space Act of 
1958—Public Law 85-568) 





Salary | Head- | Langley | Ames Lewis High- Relts- | Wallops Patrick | Total 








| 
| quarters | } Speed | ville | | 

$21,000. ___| ait NE oo os eB a tints Sct SiGe Leelee! 4 
$20,000-- --| 1 | 1 1 | DP ivetapiecunteactawes eee 4 
$19,000 __- 13 2 | 1 | 1 | oe 17 
PRN ciel S26 ceeene 1 | 1 | Dilccdayeces 1 icehsseentemedeetaas 5 
$18,000. _..|_-.--- 2 | 2 2 | 1 | ese : ava eee 8 
$17,500__.- 3 2 | 3 | Ti bbemahkeacas 2 tdi dees 1 11 
$17,000_-- 5 2 1 2 saa stay 10 
$16,500. __- 9 | 1 | 3 | 1 | B freree---ac}uasaces 16 
$16,000. _- 6 5 2 | Peete ne Fl. 20 
$15,500... __| 9 | 13 | 8 | 8 | 1 | 2 |- 1 42 
$15,000___-| 15 7 | 2 10 4 | 4 | 1 43 
$14,500... OB hos be ccueettocepcaccectheceeecin Meeeectincoy | 4 8 
PR aes nos daah-p mnsens a |----------|----+-----| 7 | 7 

Total... @9 36 | 21 31 | 7 | 28 | 1 | 2 195 

i | ' 








Mr. Tuomas. Are yousure you only have 444 unfilled jobs now? 

Mr. Umer. That is right, sir. They are being rapidly filled. It 
is not a question of not being able to fill them. It is a matter of being 
able to tailor our money to our recruiting schedule. They will be 
filled by the end of the year. 


JUSTIFICATION DATA FOR SALARIES AND EXPENSES 


Mr. Tuomas. Look at this personnel chart on page 6. Put page 7 
giving a breakdown by object in here. 
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istimates of appropriations—salaries and expenses, fiscal year 196( 


Fiscal year 


Fiscal year | Fiscal year 
































1958, | 1959, | 1960, 
obligated estimated | estimated 
01 Personal services: 
Number of permanent positions (end of year)--..-.-.--- 7, 892 8, 961 | 9, 988 
(a: (ees ee 
Annual cost of permanent positions (end of year).-.-- | $54,165,461 | $63,178,541 | $71, 599, 991 
De TI en ole a aS een iit alae pean 3, 307, 597 4, 877, 046 2, 749, 856 
Net cost of permanent positions-_---- tween SEES 50, 857, 864 58, 301, 495 68, 850, 135 
THIGOPTISCOTE CINTA GINA og onc ncmcenccccccsacnccecee! 925 | 20, 000 105, 000 
Regular pay above 52-week base..-......-.......-.--..- | 206, 102 242, 235 550, 715 
Overtime and nightwork differential. .............---- | 305, 627 | 386, 570 441, 050 
Ce  cusebowneckedesedenyho 5, 855 8, 600 10, 600 
Heir DUPenls GRAIG. - cose ce cisee en ckiscescencecceue lovewncdianenwn 18, 000 18, 500 
TOE) Sue BOE WANN an aoe te scasbasddesdetes 51, 376, 373 58, 976, 900 69, 976, 000 
02 Travel sien eam 5 su deiaaceeaeniniabile tata dactaenabedii ints titania tase | 402,178 | 1, 212, 500 | 3, 181, 000 
ie meer GR Ree TT GRIN, oo oo swan cc ccutenccmunaace 201, 973 | 279, 000 | 349, 000 
OF Commmications Services... . 22.2 c cnc cnc ccccccccnccee 224, 348 438, 450 3, 827, 000 
05 Rents and utility services: 
PARES HOS cncacchckus sadcenidaeneushensieddacduuce 6, 349, 831 7, 032, 900 7, 669, 000 
cee MERRIE. nec ccwonandusascenensnanencabinceoas 270, 719 382, 300 447, 000 
UN = ii a prs a 1, 009, 796 1, 707, 100 3, 765, 000 
OF Pristinr Giid TORTOCUACIOR goo wasn en cuccenscccscccecus 119, 476 139, 140 | 210, 500 
07 Other contractual services: 
Educational and scientific institutions. .............--. 410, 000 850, 000 (? 
Other Government agencies...................------.- 205, 284 285, 330 *114, 000 
Non-Government facilities...................... stale 531, 179 596, 900 *935, 000 
Repairs, alterations, and minor construction. .......-| 1, 119, 757 1, 055, 270 *1, 728, 000 
EeSGr eS ec alanwumawia amcmniides 118,015 180, 000 350, 000 
Be Nn i  cewes 158, 050 188, 863 213, 560 
i ER a aS Oe RE ee ee ee een. | 7, 120, 273 6, 099, 652 *8, 283, 000 
noe at. oe enmnseanaan Goauaa 3, 275, 013 | 3, 250, 150 *5, 610, 000 
ll Grants, subsidies, and contributions_...............-.-.-- 3, 141, 148 3, 740, 275 4, 420, 540 
13 Refunds, awards, and indemnities_.................-._.-- | 2,079 5, 000 6, 000 
i ease en IEE on 2 anna panabaedaeaae 10, 121 14, 270 15, 400 
TOR ctcacsacsaas Ie ct i a a | 76,045, 613 86, 454, 000 111, 100, 000 
*Funded under ‘‘ Research and Development’’._.......---.--. 0 hg eS *— 16, 670, 000 
Unobligated balance___..__..__- on ie ae Ne oe 6 | I Ricci eeepc, Be acietnadeasian se 
Anticipated supplemental (classified pay act increase)... .....|....-.-------- —3, 354, 000 odie thact aialiai lath 
Total allotment. ....--- RN Nee eereeeeoarie 76, 076, 209 83, 100, 000 | 94, 430, 000 
{ 
° eT os - 
Mr. Tuomas. The estimate of appropriations, “Salaries and ex- 
° ~ * od 7 = e 
penses,” for 1959 is on page 7. What is the difference between pages 
(and 8? 
Mr. Utmer. Page 7 is the total sheet for the agency; page 8 covers 


NASA headquarters only. _ 
Mr. Tuomas. Put page 8 in here, and also pages 9 through 13. 


i 41612—59—_—-6 
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Estimates of appropriations, salaries and expenses, fiscal year 1960 


YASA HEADQUARTERS 







































































Fiscal year Fiscal year | Fiscal year 
1958, 1959, 1960, 
obligated estimated estimated 
01 Personal services: 
Number of permanent positions (end of year) ....----- 170 336 486 
Annual cost of permanent positions (end of year) ----- $1, 358, 760 rey 678, 304 $3, 898, 304 
ONT ag OOS SEE See en ee eo eee 121, 043 552, | 804 338, 704 
Net cost of permanent positions_.............--.---- 1, 237, 717 2. 125, 500 3, 559, 600 
Intermittent employ Ca vandacananceuns hapcened 925 10, 000 15, 000 
Regular pay above 52- Mur bani ee | 5, 145 10, 400 30, 100 
Overtime and nightwork diffe ee | 1, 391 7, 000 11, 700 
nn ee co ne meninewe icaekacue sammie 100 100 
SU AMID nce ic bucdacnnannasesutecom Miche 18, 000 18, 500 
TT ORl, OERONIND OIWIONE: 5 oooh o esc odes cie eck 1, 245, 178 2 171, 000 3, 635, 000 
Ne ae ee ae wun mia neaesek ib aannn 187, 360 765, 440 1, 300, 000 
03 Tr: ansporti ition of SUM Deron clia Gresmrcacikia oe ciicise oimalatl Sed meted 447 9, 000 2, 000 
Se ee NN ec emaneababaeseome 112, 021 141, 500 500, 000 
05 Rents and utility services: 
ap ae ane bad ioe can inene en neee bond bok eatiddeed jaasesawenn ewer eee coe tees 
| SPI SEER oc okk neon ceneeccacann Sma barha Riera ene KE se kt mcs reste lia en ahi te Sol diss SS a i let 
ee ee ke ne caenaeeees 3, 552 | 5, 000 4, 000 
Oe Wen ONG POO OCLION.. «5 onan nos sc cece csccccnnsce 94, 023 92, 000 150, 000 
07 Other contractual services: 
Educational and scientific institutions_ ------ pe oath 410, 000 850, 000 (*) 
Other Government agencies. __...........-----..-.--- | 97, 676 212, 000 *10, 000 
Non-Government facilities__-- -- Jcnmecenal 37, 175 109, 500 *40, 000 
Repairs, alterations, and minor construction.......-- 5, 920 10, 710 *14, 000 
Becurity investigations. .........-<-<.-scss-=<- Caebeaees 118, 015 180, 000 350, 000 
eR EE IPO ae cna cuanansaneasiuatee 3, 936 8, 500 12, 000 
EE DS ee at oct enaaswewacckdacaencel 32, 006 65, 000 *85, 000 
iM eet aee dae hohe tina dnnieeecesuan smeaeanece | 34, 884 130, 700 *75, 000 
11 Grants, subsidies, and contributionms_................----- 76, 585 112, 000 229, 000 
13 Refunds, awards, and indemnities_-.-...-........----..--- | 717 2, 000 2, 000 
as, es Ot ON nn  ccuinigcweccassnews ; 280 500 1, 000 
BUS pee aa onc deetgeanninaaeniheeucsannces-ceeecen 2, 459, 775 4, 864, 850 6, 409, 000 
*Funded under “ Research and development’’_ sr aaaeeientehia E SEN a's Seti wsintacchetatd —*224, 000 
i Cnc ct ina. cacassceansenankakaecussue OP iccescs. colanagusaecuaeus 
Anticipated supplemental (Classified Pay Act increase) ___.--|---.-....----- —126, 700 eee 
enn MIN 63. neecguseatbnabs enageoext | 2, 464, 701 4,738, 150 6, 185, 000 
LANGLEY RESEARCH CENTER 
01 Personal services: 
Number of permanent positions (end of year) __--.----| 3, 213 | 3 333 3 333 
Annual] cost of permanent positions (end of year) - ---- $21, 593, 344 $22, 834, 525 $22, 892, 110 
SE RENO enienceie yb caoconai pk kcceiccinceneunns 1, 277, 871 755, 175 249, 310 
Net cost of permanent positions_..............---.-- 20, 315, 473 22, 079, 350 22, 642, 800 
Intermittent employment____-_-_- Na a a ee re ong tke Sk AD a 
Regular pay above 52-week base-_.._..............---. 82, 277 87, 650 176, 000 
Overtime and nightwork differential_..............__- | 76, 213 101, 000 81, 000 
RSE URN ge ek chk hcnemannawes 873 1, 100 1, 100 
ci 
OCR COTROMAI SOFWIONG .. « 55 i Sone cece ccccacacs 20, 474, 836 22, 269, 100 22, 900, 900 
I na a a ewe ee | 93, 259 189, 000 200, 000 
OS FT rammortation or things... - 5 oon co cccw ccc cccsccscncus 53, 589 | 52, 000 52, 000 
en ROY ENON oe Sacco cdaacnasasceemoue 31, 927 | 33, 000 33, 000 
05 Rents and utility services: 
NN eases Sate uk becin dmacma wane ke 1, 697, 181 1, 885, 000 | 2, 035, 000 
SP MES (Wns ck banka ceubonesweusackousameccs eee ema nee Hieisicndteee | aacane amen 
SS A ee eer ere ee 620, 961 | 789, 000 ” 864, 000 
Operating and reproduction... Sa ot Nien 8 Sei aaaas Sushaee | 16, 327 24, 500 25, 500 
07 Other contractual services: | 
Educational and scientific institutions _-.............|.....-...- eM ela i ale acacia 
Other Government agencies_____........----...__--- 90, 507 70, 000° *100, 000 
Non-“sovermment (armies... .<....-.....~......<-c- 156, 248 | 160, 000 *264, 000 
Repairs, alterations, and minor construction......--_- 387, 727 | 270, 000 | *580, 000 
ne CIR nn ict ocncen oecenevenuwons sevbcaniwesads bbooapersneaen 
Federal life insurance..................-.--.-.--.---.- 65, 576 | 72, 300 | 74, 100 
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Estimates of appropriations, salaries and expenses, fiscal year 1960—Continued 


LANGLEY RESEARCH CENTER—Continued 




































































Fiscal year Fiscal year Fiscal year 
1958, 1959, 1960, 
obligated estimated estimated 
r | 
aa ee ONE SAINI 655-5 dus ckincnasnkacdaulekesbs $2, 812, 102 $2, 509, 400 *$2, 800, 000 
eds Anh din ne Ae aR tin meh 3edie omnes oaeeeeseis 1, 116, 033 939, 200 *1, 320, 000 
11 Grants, subsidies, and contributions.._.........-- iieiemuatacead 1, 264, 121 1, 418, 000 *1, 473, 000 
13 Refunds, awards, and indemnities..................-...-- 90 1, 000 1, 000 
a enn ON I nda eb sen nbacnenmasnp ae 1, 127 1, 500 1, 500 
} DME ac cdde cacchesnnausecnaaniasaumukbsaudicacescaee 28, 881, 611 30, 683, 000 - 2% 724, 000 
*Funded under ‘‘ Research and ORI i eons iin hence emai 5, 064, 000 
TRNROIOG TIMOR inna cp caubtionetwncadawacdasccnsdcwakunen | BG Fe fees pctgmareeinmene Ciena eerie 
Anticipated supplemental (Classified Pay Act increase).......|-------------- —L 295, | phesnibanemacs 
Oth) IOMUNONRs = 00 ~s ang sabe ic aencpcanaceanusmoncoucs 28, 898, 306 | 29, 388, 000 | 27, 660, 000 
AMES RESEARCH CENTER 
01 Personal services: | | 
Number of permanent positions (end of year)...-.---- | i. 445 1, 509 1, 509 
Annual cost of permanent positions — of year)___--| $9, 849, 321. $10, 553, 600 ~ $10, 606, 100° 
RNS SS eo nS nr a, Cae as doom 559, 209 394, 52! 127, 400 
Net cost of permanent positions___..-..._.-- Shae | 9, 290, 112 | 10, 159,075 10, 478, 700 
ESA TNILEO NS BUT RNG ns occ cia encenncnesensine |-------------- |---------0---- ena iced asia “* 
Regular pay above 52-week base. __.._........---- 37, 569 40, 325 81. 5 
Overtime and nightwork differential _..........-.--_- 87,450 | 99, 000 98, 000 ' 
M7 Uircras BOWIE oo oes ae Coe cdcdeescceccce 787 1, 000 1, 000 § 
Total personal services........-- SebkwWaiennwaa mamas 9, 415 5, 918 10, 299, 400 10, 659, 200 s 
Oe PRONE eins a ce bend atidinnawabemucaleb ak unig caekemne 42, 443 76, 200 80, 000 i 
Ge ROGMAROTCREION C0 SUE es sn ciciiecwianwckndwccasaea 20, 609 25, 000 26, 000 a 
Oe: CORRMIORENS BOR WOR oss ii cs chica cucu cdeeuacss cade 26,014 27, 000 28, 000 ? 
05 Rents and utility services: | 2 
Se : 2, 503, 097 2, 557, 000 2, 650, 000 - 
Other utilities. -__.....- pret ts) eek a eee arc 71, 865 | 81, 000 90, 000 & 
It ee a Sn ce Ne eh se a : 143, 552 | 316, 000 460, 000 = 
06 Printiiiy and reproduction. ...........................-.-- 5, 343 12, 000 7, 000 \‘% 
07 Other contractual services: 
Educational and scientific institutions. --.......- pewidl enna nas Kamins eakainmimeua ame tedta tates a 
Other Government agencies............-..-.-.-.------ 803 500 *1, 000 > 
Non-Government facilities. ...................-.-.-... 152, 825 89, 500 *130, 000 
Repairs, alterations, and minor construction. --.....--- 209, 570 160, 000 *455, 000 
ROONIPI ait VRNG MINE INN os cia ncvcwanencameciawcdensour Matos coccoueslstedenion Baneelpaknatsenn nike 
Federal life insurance-._-.--..--- pGbuheadadunadinneuae 29, 041 33, 500 34, 800 ‘ 
Oe ETI SA POEUN Noon nnn cases cc cccncwctenes ‘elapse 1, 085, 605 1, 100, 000 *1, 700, 000 ' 
ES eee 871, 240 1, 041, 150 *1, 350, 000 ~~ 
ll Grants, subsidies, and contributions. ..............-.---.-.. 564, 486 662, 800 674, 000 ‘ 
13 Refunds, awards, and indemnities.............-----..---- 266 500 1, 000 i» 
Pe PRON BE CRONE ac atk oe cere nccecaneaccaseney 4, 852 5, 600 6, 000 ae 
Re ie lance teas ike: tees dc ke cncaciie eeenalipeeed a ated 15, 147, 529 16, 487, 150 18, 352, 000 
*Funded under ‘‘Research and developmen  gakmrndeniascin ewan wincniin anh aca neltebbebnia adel —*3, 636, 000 
PP IISE RNIN ae ee a 6 BT ewnerainnint alhncscnecs 
Anticipated supplemental (Classified Pay Act increase).......|.---.--.------ OL EEO Le nanatsceriaas 
} ici sii oes ecernai eee 15, 151, 567 | 15, 884,150 | 14,716, 000 ‘ 
LEWIS RESEARCH CENTER 
01 Personal services: | 
Number of permanent positions (end of year)...-.-.--. 4 678 2, 828 2, 828 
Annual cost of permanent positions (end of year) - -.-- "$18, 863, 868 | $20, 038, 435 $20, 089, 935 
SPOES TIIN k dicns nanacuad ceased sunkd buon 1, 199, 533 747, 036 196, 035 
Net cost of permanent positions................----- 17, 664, 335 19, 291, 399 19, 893, 900 
RN I UN tytn sessing i nia saosin aclenanag a apenas Adsl oiniadiabaaencialitmain 
Regular pay above 52-week base__-....-.....--------- 71, 776 76, 302 154, 500 
Overtime and nightwork differential.............-..-- 100, 282 113, 000 113, 000 
Sr SPINNERS oo Soca oaks ced wenactwucacanwe 4, 151 5, 500, 5, 500 
5 Total personal services_........-. i eens a cide 17, 840, 544 19, 486, 201 20, 166, 900 
OD UNRUM 5-3 8s Aan eee a a el is. Sas 53, 117 75, 370 150, 000 
Oe ‘Transportetion Of Uilnge. 2... <..55c0scansoccnnnansn-ssce 115, 202 | 100, 000 150, 000 
! Communication serviceS...ces<<<occosaccccacacscseosecoss 41, 873 | 40, 000 | 45, 000 
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Estimates of appropriations, salaries and expenses, fiscal year 1960—Continued 
LEWIS RESEARCH CENTER—Continued 









































| Fiseal year | Fiscal year Fiscal year | 
1958, | 1959, | 1960, 
obligated estimated | estimated 
05 Rents and utility services: | | | 
Electric power_...-...-- : poise corm. | $2,096,579 | $2, 553, 000 $2, 902, 000 
Other utilities __-..... siesenuachieeand 190, 593 | 292, 000 | 347, 000 
Rentals zs Sabi ancoweuwccvess 202, 747 | 255, 000 505, 000 
06 Printing and reproduc tion_____- pekkicentewees Salebieteues ts | 2, 766 | 4,000 | 4. 000 
07 Other contractual services: | 
Educational and scientific institutions ais bavaaean ke fee i es oe ee 
Other Government agencies ; patie Matiwned 703 | 1,000 *1,000 
Non-Government facilities : teagan 182, 040 | 195, 000 | *467, 000 
Repairs, alterations, and minor construction __._.__- 343, 093 | 479, 000 | *532, 900 
Security investigations “ _ Ecol nedadipunaun deakal Se oi ik otc a ke 
Federal life insurance... ........---- ee ceeanoxktd "52, 425 | 56, 400 58, 600 
ee een SE On Se enbbnebenscmsabeniasnicn 1, 998, 459 | 1, 821, 929 *2, 829, 860 
09 Equipment ies Sc NS EAs ee ae ekki 970, 902 | 1, 000, 000 *2, 299, 700 
11 Grants, subsidies, and contributions. .........-..........- | 1, 097, 664 1, 244, 100 1, 271, 040 
13 Refunds, awards, and indemnities.--.............-...-.-- 876 1, 000 | 1,000 
15 Taxes and assessments_-.----.- pene piicctecesees -aeaee 1, 868 | 2, 000° 2, 000 
Se ile ita a kids is sue spa kina 31, 733, 000 
*Funded under “Research and deve ‘lopme nt” *—6, 130, 460 
a Bis tig edit ison coi saan theta Bios. ms, ARG Ms elasenin bade eons 
Anticipated supplement: il (Classified P ay Act increase)... ._- Fcmevamaieitiate i —1, 202, 000 od arian Ae ibe ao : 
Total allotment..._....--- peel babii eeh Rinse waste a dnteneeek 25, 194, 555 | 26, 404, 000 | 25, 602 540 | 
, os ——— _ ——__— _ aheomca 
HIGH-SPEED FLIGHT STATION 
01 Personal services: | | 
Number of permanent positions (end of year). _______-| 297 322 | 322 
Annual cost of permanent positions (end of year) _. $1,976,062 | $2,180,418 | $2, 191, 818 
Deduct lapses............... ; ----| 118, 772 | 90, 839 | 28, 918 
Net cost of permanent positions..._...___- ‘ wil 1, 857, 290 | 2, 089, 579 | 2, 162,900 
Intermittent employment packGper ite RON test Sim ee git ec agi ces bee ee 
Regular pay above 52-week base ; : = 7, 828 | 8, 355 | 16, 900 
Overtime and nig htwork differential r Siar 27, 239 | 28, 320 30, 100 
Uniform allowances______- ea utente’ 44 100 | 100 | 
Total person 11 services fea ae Bee ake 1, 891, 901 2, 126, 354 2, 210, 000 
02 Travel pees arate : 22, 800 | 40, 260 45, 000 
03 Transpo t: ition of things as : ssinieasion’ 4, 275 | 5, 000 4, 000 
: 04 Communications services __. geet 6, 643 | 92, 000 115, 000 
05 Rents and utility services | 
, Electric power-___- oo Sie Misiioceninieiwnemeels 6,152 | 7,000 7, 000 
i Other utilities. -- SEEprnn kena EASE ee Chea 8, 261 | 9, 300 10, 000 
; Rentais:--......... , eS apes ate : 38, 956 | 71, 000 82, 000 
; 06 Printing and reproduction.____._____.....___.._______- 1,017 | 1, 640 2, 000 
7 Other contractual services: | | 
Educational and scientific institutions ee Be ; eed cS eg eet te ies 
Other Government agencies___......_._.-___--.--.- 889 900 *1, 000 
Non-Government facilities ees 1, 078 | 9, 800 *4, 000 
Repairs, alterations, and minor construction - 36, 992 66, 400 *45, 000 
Security investigations Poe oe ne 
Federal life insurance __- : 3 5, 301 | 5, 650 6, 000 
08 Supplies and materials : = 195, 325 | 170, 346 *2665, 000 
09 Equipment- le 235, 261 | 86, 200 *415, 000 
11 Grants, subsidies, and contributions__ teeee9 Aket 107, 295 | 137, 700 140, 000 
13 Refunds, awards, and indemnities_ _- ; Seeaeeee 130 500 1, 000 
15 Taxes and assessments... - : | 1, 994 3, 050 2, 000 | 
FO ce Nha om ia Ca Bia eek sccm tenet aaeia 2, 564, 270 2, 833, 100 , 354, 000 
*Funded under “Research and deve lopme nt’”’ eaardaten : aoe _ | kad oa oes *—730, 000 
Unobligated balance — 1, 833 |-~-- Sean 
Anticipated supplemental (Classified Pay Act increase) ...-__- Seinen —107, , 000 anion ne 
Tete allotment... -. 2.5... PEK ak abeiegmen | 2, 566, 103 Ms 2, 726, 100 2, 624, 000 




















Fiscal year | Fiscal year | Fiscal year 
1958, 1959, 960, 
obligated estimated estimated 
01 Personal services: 
Number of permanent positions (end of year).........|-.......------ 527 1, 247 
Annual cost of permanent positions (end of year)... _.!-...........-- $4, 230, 869 $10, 005, 719 
RIOURENG WANE a 5d 46 whedncdcdidih wbaeandes gl tddndlas >. Lthaaaa ot Guaee 2, 282, 819 1, 487, 639 
| 
Net cost of permanent positions...................-- Se deanna ences 1, 948, 050 8, 518, 080 
SISOETAIIOITS ODIO TTRIUEE od « 6c cctgintes sordinga cde hinted andidndwenumecs 10, 000 90, 000 
BO We EDGVE GE-WEGK DONS. coin cecccoecccecdccfacwecccnccnuee 16, 650 76, 970 
Overtime and nightwork differential..................].....-----.2_- 23, 300 80, 000 
On CU Diels eeinigonaiel 800 1,000 
Ns PPR RIO cain scchccsoitimmscumewe 1, 998, 800 8, 766, 050 
tS ok an ken wank eemnmiamaaneae 55, 000 1, 195, 000 
03 Transportation of things................... . 74, 700 100, 000 
OR COONS COEF INOS son vide inndnccnecacwwsscecasaawns 97, 400 2, 103, 000 
05 Rents and utility services: 
EE DN lah icin bp apeak Dae PARE ciinksen sed tei Ss dees endeeuncghabend Ried Da ee ae cate 
Cee en adrian | al as ok ioe nab eall geared sieie-waamealoteanane wae 
ONO. eit co icn < wenn a bhnwddet hblidebind dd wat kdb adie ctlewtwakiie 271, 000 1, 800, 000 
ee Be go on wks dic pchekenes ccc adipbecehelaauaesbewsancs 5, 000 22, 000 
07 Other contractual services: 
PRLCLCUR REE SEIDEL UE UNERT EI AMICI oo SI eeairemcbbeccepnsnned sneha des s<cphbagusinkebouteereons 
en Re ee te senbaaealreeessbenwc oealr acpuvddmanetaludammne comes 
OR MCIOVEPMIBEIE INOUEEOD. 5-5-2 cn ss eccusbgeseseenle<ddewarace Sb sdiva~p taeda *25, 000 ¢ 
Repairs, alterations, and minor construction........../.--..-.------- ssc deal t's hel eat ae : 
AEE 5. ortdaca cogctumedisanbeded ch usakadeth os dpwtthatecucbdbwaknele + daadentnwen \ 
SREY WINS =. 5 waidk gaa wee cies St aaeiaaecmmareleeaaauaieeaan 10, 200 23, 500 i 
RE Pann NII gs sats sc Soin aloe ares clare ale cs oem ores eae i mms kee aaa *98, 000 
"9 Equipment_. ..--- s$554055 sche SAG DEE mein bbeea wn ga beahes an eebinéds «lbpwpenp eh reei’ *72, 000 ‘S 
1 Geredics, srilsidtes, and contributions... 0... nnn ccccewcccecc lees one saccsscs } 126, 100 437, 809 ° 
Se, Fee re, SII) dad decid ieee Bos bo heiee ded santa thcwusd tin nbd sen eadbbabie cokes # 
Sr ae NE nooo Satna ere anda bade nab alsbaswdbeheeten | 1, 400 2, 400 - 
- 
TROL. nctk mes s¥g seen dendednc Wyadintl septhieS dw die bingaiiel bdkabTabeod 2, 639, 600 14, 744, 750 Pp 
*Funded under “‘Research and development”’.... ....---......|.-.-.---.---.- al pet aieatt a *—195, 000 gs 
RUE TI ooo Son < ciesn nn wwemdcaipeo~oeenden bin acts SpA dasa aad ns bbbaaseh Ss 
Anticipated supplemental (Classified Pay Act increase)_......|.-----....----]---------.----]----+--------- 
ee ; 7 
Total allotment... .. 5. ioc) acccccwassswaebgqeaoseesy pps ateestiebs 2, 639, 600 14, 549, 750 
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High Speed Station is 12. Where is that located ? 


Dr. GLENNAN. Edwards, Calif. 


SPACE PROJECTS CENTER 


that located ? 


Dr. GLENNAN. Beltsville, Md. 
Mr. Tuomas. Do you folks want to put everything right here in 





Mr. Tuomas. Langley is on page 9, Ames is 10, Lewis is 11, the 


Mr. Tuomas. The Space Projects Center is on page 13. Where is 


this Capital area and the rest in California? You have one less than a 


hundred miles from here. 


Everybody talks about if this country 


is bombed everybody will be trying to get out of the District of Co- 
lumbia and off the west coast. 





Dr. Drypen. This location was settled by the Congress last year. 

Mr. Tuomas. I disagree with you. Congress did not settle any- 
thing. You did not submit it to this committee. 

Dr. Drypen. It was submitted to this committee, sir. The Space 
Projects Center will be the control center for the worldwide tracking 
network. We have been told by the communications people that this 
1s the best location for ease of renting circuits to all parts of the world. 
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We are also engaged in a very large contract business. Washington 
is the center of representation of contract people generally. 

Mr. Tuomas. It is close to the seat of government. 

Dr. Drypen. We have dealings with most agencies in government 
in the space program. 

Mr. Tuomas. Central Intelligence moved out 50 or 60 miles. Some- 
body else moved out. Every time they get ready for a fire drill, they 
talk about concentration and the Capital being bombed. You have 
one of your centers down here about a hundred air miles. 

Dr. Drypen. As far as I know, you could get this kind of com- 
munications net only adjoining a SAC base or here in the Washington 
area at any reasonable expense. According to the communications 
people, these are the areas where with minimum expense we can get 
this kind of circuitry. Otherwise we go into very large expenditures. 

Mr. THomas. How much land do you have there ? 

Dr. GrennaNn. About 550 acres. 

Dr. Drypen. It was Government-owned land at the Agricultural 
Research Center which was made available to us without cost. The 
location is to the east of the Baltimore-Washington Parkway. 

Mr. Tuomas. How far is it from Washington ? 

Dr. Drypen. About 12 or 14 miles. 

Mr. Tuomas. Could you not get it inside the District of Columbia? 
It would be more convenient for you. 

Dr. Dryvren. The Beltsville location is more useful than a District 
of Columbia location for the types of activity that we will be con- 
ducting at the center. I would like to put up this chart and empha- 
size again that you are this year dealing with a new agency which 
is an internationally operating agency as distinguished from the 
NACA which operated primarily within the United States. This 
affects our budget picture very greatly. 

Mr. Tuomas. How do you mean, it affects the budget picture? 
You want to spend $30 million out there the first year. I guess next 
year you will want to spend $50 million. 

Dr. Drypen. This chart shows the minitrack stations 

Mr. Tuomas. We hear a lot from the Office of Defense Mobilization. 
They speak of decentralization, moving Government agencies out of 
Washington. You are going to build a very sensitive one, a research 
installation here. 

Dr. Drypven. This network of stations was built in connection with 
the VANGUARD project. The Beltsville Center will house the com- 
munications equipment required in connection with our worldwide 
launching and tracking operations. 
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You are not dealing with NACA. The NASA is a new agency en- 
gaged in worldwide operations formerly 

Mr. Tuomas. What does that have to do with putting it in the Dis- 
trict of Columbia ? 

Dr. Drypen. Many of the center’s functions are now being per- 
formed in scattered locations, at the Naval Research Laboratory for 
example. We are going to group these functions at the Beltsville 
Center. We also have the core of the people here from the transferred 
VANGUARD project, as you recall. 

Mr. THomas. At the lida you are offering to pay, I imagine you 
can get people to come with you. Is that the reason for putting it 
here, for the convenience of the people ? 

Dr. Drypren. I am reviewing the considerations which led to the 
selection of the Beltsville site. The Congress authorized the con- 
struction of the center in the vicinity of Washington, D.C. As far as 
we are concerned, that decision has been made; the buildings are un- 
der construction there now. 

Mr. Tuomas. You mean the decision to put it out here near the Dis- 
trict of Columbia ? 

Dr. Drypen. Yes, sir. 

Mr. Tromas. Did Congress give you the money at the same time? 

Dr. Drypen. The initial construction funds were provided in Pub- 
lic Law 85-766. 

Mr. Tuomas. You already have the money. What are you looking 
for now if you have themoney? Build it. 

Dr. Drypen. We have money for the initial construction only. 

Mr. Tuomas. Leave out that word “initial.” 

Dr. GLENNAN. $14 million is our 1960 request. 

Mr. Tuomas. If you have all you need 

Dr. Drypen. Without this, the whole program is worthless. You 
do all this to get information from these stations around the world, 
you get the information into a center, work up the scientific results 
and get the information back. If you do not do this, the rest of it is 
fireworks. 

Mr. Tuomas. You acted on yourown. Youareonyourown. You 
were advised a long time ago. 








JUSTIFICATION DATA FOR SALARIES AND EXPENSES 


We will put pages 14 through 17 in the record. 





GUULWU Ps a ree aM 
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(The pages referred to follow :) 





Estimates of appropriations—Salaries and expenses, fiscal year 1960 
J approy I ; Y 









































PIILOTLESS AIRCRAFT STATION 
| 
| Fiscal year Fiscal year Fiscal year 
1958, 1959, Cf 
obligated | estimated | estimated 
| 
jt Personal services 
Number of permanent positions (end of year)_-.-..--- | 83 7 250 
Annual! cost of permanent positions (end of year) - - + "$466, 4 436 ~ $566, 47 0 ~ $1, 793, 470 
nmbnes tetia 5 oe tS Se a pass cence ya 23, 051 | 35, 730 314, 070 
Net cost of permanent petted cea asl 443, 385 | 530, 740 1, 479, 400 
Senn EE RN NUTINI 5 a ain og cn ducboges Meebo te «chien wea cakes Biase dedbgaeens 
Regular pay eoee 52-week base - - Senne 1, 785 | 2, 180 13, 800 
Overtime and night-work differential. ..........--.--- 13, 052 | 14, 950 27, 000 
ears IN i De ae cmbacetenieh ati --+|--------- oe 1, 800 
pom personal services.......-.-.. hatte his tin ern | 458, 222 | 547, 870 1, 522, 000 
02 Trave tae el en ens aah ace astaria aii 946 | 5, 000 200, 000 
03 Transports RAI IA ec he ne 7,851 | 13, 000 15, 000 
Oh SISIIIIICRTIOS GOT TIONS... «ok ccncccocccnepecdoscsetece= | 4, 538 | 5, 000 996, 000 
05 Rents and utility services: 
SINE SINE sn a ose eee nedueenese 46, 822 | 50, 900 75, 000 
III oat oO ria s Se cnocckancscensnosetianncun Rist ae ee eR aaah kate 
a a is ee ee mauien 28 | 100 650, 000 
06 Printing and reproduction. et bane elie emueGp es Sake anaemia Spare TSS catia icnibebbhiucdenowes 
, 7 07 Other contractual services 
NTRS IPE ON oii Soccpetein siete accbanadcs ale ereds mw naligeiita ems tile qereinn 
' Other Government agencies_- Peet tebeiiekniheas atcrotiat 14, 706 | 930 *1,000 
Non-Government facilities.................-.-........ 1,813 | 33, 000 *5, 000 
Repairs, alterations, and minor construction _-_-------| 136, 022 67, 500 *100, 000 
Ey SELON NOD 5 os cec ere eawoektmbennndenen iL pteoneeaaoes ple enn de decnsanisncencoancanes 
Federal life insurance. .._-........--.-----e0e-4----.=- 1,501 1, 800 3, 500 
a 1) Supplies and materials__..__- ee. Peeer nc aaenial 996, 385 432, 100 *500, 000 
RO a Te en ae ee a | 46, 345 50, 000 *70, 000 
4 ll Grants, subsidies, and contributions akc cette Bea 27, 846 | 34, 500 | 88, 000 
: 13 Re funds, mwerds, Oud Iniernities soci nc cinn cc dokwecesctersesice scape tie Diatitig aceon acca oeelen ent 
, I< ann Ce Oe ee i imine ne aonb oie 220 500 
NN a oe ee el cinta ange sane 241, 920 3, 626, 000 
Funded under “Research and de velopment” eum _ sities” *—676, 000 
Unobligated balance_ Sab Ae bai ips Eins saiarms Aceh EN chanel obec aes -| 
Anticipated supplementa al (Classified Pay ‘Act incre ase) —14, 700 
é NT tN a a , 227, 220 2, 950, 000 
5 # . 
Le PATRICK OFFIC! 
| —_—- — 
»§ Personal services: 
t Number of permanent positions (end of year)...-.....|..-.-..-..---- | 3 3 
Annual cost of permanent positions (end of year)--.--}..-----.------ $37, 950 ” $38, 100 
SE I SO ce a 8 os ie eae elmanalegte sine hn eakeaimicedoes | 18, 100 | 400 
| 
Net cost of permanent positions............-..------ | eae ter te ten | 19, 850 7,7 
re ONNE SIUIROIER ISIN, 8 nee eb sadnecunuivesaccebecenne Sealine Da PRN EE 
SRne ne SO SNE, DUNO. oo so co ceccnnkescedleawavinacccceae | 150 | 300 
Overtime and nightwork differential. ............-.-..]...-----.-.-.- De 250 
nn I obs Scan ceenmewncwe ah at I sccetaceg/e paisa ahaa mata ee otoselcacte 
ci Ee a ee, ae ae ees 20, 000 38, 250 
ee  caugeoes : ue aD cekemee | 3, 000 5, 000 
03 Transportat aie RII os core Ce BO hc eniedetoceee 
I I nt 1, 200 4, 000 
05 Rents and utility services: | 
RE ER gern nt hep once acudhhiewabuspccucenion l wianWakdecmaees | tidune ace ceeab en cieeanaaonae 
Other utilities a a ae ae te ea cae oe b ce asbeeaieed ba ask <b bas eweal namie aoe 
aeeee. a a aR a Se 
06 Printing and reproduc Riepertee ee Onno bs cihiuaimmets ulcers ass orale ebassente | adele ats aie 
07 Other contractual services: | 
Educational and scientific institutions. .........---.-- i dieanbhin eet 
Other Government agencies__._...--...._---_---- Sid ak ioe cana aa i eet . 
Non-Government facilities saa | 100 ; -- 
Repairs, alterations, and minor construction -- Silciiniais a : 
Security Investigations.____- S capiaaca gt necmme ies as | eae 
eer IS UNNI nn ne ce Dee 200 500 
OS Gunctios end materials... ........<_.._.........- 300 *2, 000 
09 Equipment Reieckets ih 1, 000 *3, 000 
11 Grants, subsidies, and contributions.._.----_._------ Ween etn wilt 1, 300 | 2, 500 
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Estimates of ap 





PATRICK OFFICE—Continued 


Fiscal year 


Fiscal year 


Salaries and expenses, fiscal year 1960—Continued 


Fiscal year 
































1958, | 1959, 1960, 
obligated | estimated | estimated 
craze a | 
18 ian Ge RevarGe. Gi IOI oc a dakeceecewacccsewsasloacenecvanenas et ine a aa a 
AS Ne CI CO na ihc 5 caress csasaseccneakavessen epenswsauaaons A bette eeeaeekcicd tiers indie ious aeaeen 
eri eine) a oe let. iota te eee oe ete $27, 400 $55, 250 
Funded under ‘Rese arch and development’’* Scauiinknsa geen tabbtbabacrdoeana Bin hl tg ae *—5, 000 
Unobligated balance -- on te epee anc amae ee lan cesenenesans[onsacesesnasee 
Anticipated suppleme ntal (Classified Pay Met WOMENS)... c55ccbsasscessoc5c8 | <i eta eee aelipncaibiness 
Total allotment__- eaceecensaconcseccess eeuayere 7, 400 | 50, 250 
WESTERN COORDINATION OFFICE 
01 Personal services: 
Number of permanent positions (end of year) __..----- 4 4 | & 
— | 2 
Annual cost of permanent positions (end of year) - -_-- $39, 060 | $39, 210 65, 625 
Deduct lapses ee Rania etaairitek btn sinin caine atpaniaiameas 6, 044 | 20 | 7,125 
Net cost of permanent positions_...........-.----- 33, 016 39, 190 58, 400 
Intermittent Chinn VIMO... sc~snccccenccnnndadencpey== I i I 
Regular pay above 52-week base. _.._.--------.----.-- 150 | 151 500 
Overtime and night-work differential. _..........-.---|---------- can aicis andebenbi teeta inaiati ia saoe 
Uniform allowances..........---.----- ae on ee SF i Mn 
GAT THGTUIE OUTRUN ain dicinn ig cnnsandcbusaimaeentn 33, 166 39, 341 58, 900 
Oe Dirawale- eo as hi coach s baudcenaseet 1, 421 | 2, 300 5, 000 
03 Transport: ition of things- ss cial sil cn cocina ats oieg aghast aeaiaialiaiuiomae Miah Dit aie iene sla . 
Oe COs BOTCON. 5 ee diiccdccnconccdioeenunasans 1, 230 1, 200 2, 700 
05 Rents and utility services: | 
OCIS TO WR aig cise celncndddndensbscaitdeinndatentphihtne tlie |--------------]-------------- 
JERE SUNOS ca necacnicnncccddasguathauekbbews anaes eyeweenupeasie reer Sa 
NN a 35 soos Seon gecko eebacneetauianamenien |----------=---]------- ics iets pik gb bacaeeoioan 
06 Printing and reproduction a a eda ea Le smacuummanaee TREES: I a 
07 Other contractual services: 
Educational and scientific institutions. -......-....----- |--------------|-------- 
Other Government agencies -...-..----..-.---..---.--] = % 
Non-Government facilities_............-- eee ‘ - ane 
Repairs, alterations, and minor construction..-.---- - 335 | 1, 560 | *1,000 
UTELS IU ONTANIACNIR so been vaeneanaee vee | sca Seheamseaae a sais Scena ai ea aaa 
WAOPAL 1110 INBGULONOO ing 40cacnncceenececdcwascncess | 214 254 | 500 
oe eee Gnd SNC TNED. 2. oe asugicasdcscnecuekananwe | 346 | 500 | *3, 000 
09 Equipment----- See ee codes | 348 1, 900 | *5, GOO 
11 Grants, subsidies, and contributions... - a ciel 2,110 | 2, 550 | 3, 900 
3 Refunds, awards, and idemmitees. . 26 onsen nn inn cen snnne|oncesnce pea esl ata es So peated Dae 
SD Rn Oe SONNE Cad ntindcabciowbonwnindcatenwaneses eennn|-----aenne=s | = 
Wiig 8 Soe ko ee eSabeteusaukecd 39, 170 | 49, 605 80, 000 
Funded under “Research and dev elopme ee Deas cacgenacnn | *—9, 000 
ROE RIDIN so ac Ja tai aa mibaaanacainnemenaninil Dicccicnssiennielaidemins tae \-- ‘ 
Anticipated supplement: al (Classified P: Ly Act increase) Lineage Dscaioemibig ie —3, 800 
Weal sant 8 a ee 39, 170 | 45, 805 | 71, 000 
' ' 
WRIGHT-PATTERSON LIAISON OFFICE 
= ss jaa . = ) - ae 
01 Personal services: ] | 
Number of permanent positions (end of year). ......-- 2) 2 2 
Annual cost of permanent pee (end of year) __-- $18, 610 $18, 760 $18, 910 
DROUIN TAD naan castes acene = 2,074 | +2 255 
Net cost of permanent positions...........-- sade | 2 | 18, 655 
Intermittent employment 3 Fier bidet tial ‘ | 3 4 
Regular pay above 52-week base sates seach ats 72 | 72 | 145 
Overtime and night-work differential. ._.............- Reed re cele | | 
Uniform allowances...........--.-.------- oe 1 
Total personal services.......................... Sen 16, 608 18, 834 | 18, 800 
02 Travel_- em Soc diénmebadsasdecés zl 832 | 930 | 1, 000 
03 Transportation of things attaalia tie ia x — ieee: | 
04 Communications services. _-. , eaceators } 102 150 300 





05 Rents and utility services: 
Electric power 
Other utilities 
Rentals Eee jixeneatte 
Printing and reproduction._................ aaeacieand | 
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Estimates of appropriations—Salaries and expenses, fiscal year 1960— 


WRIGHT-PATTERSON LIAISON OFFICE—Continued 


Fiscal year Fiscal year 


Continued 


Fiscal year 





1958, 1959, 1960, 
obligated estimated estimated 
anal halen hgiehneahtin cad ac china ainsi Tahaan menace aia i a | 
07 Other contractual services: 
Educational and scientific institutions - - 2 bins| caaeneeneese weenes 
Other Government agencies : : ewll bite de eae aml eisesiiee 
Non-Government facilities - - - ait CPA tis abute ownedineodire , ~_- 
Repairs, alterations, and minor construction -- ee $98 | $100 *100 
Security investigations Salabans dali papienGitna sal cp ake tink mee eal ot bee deci e ima 
Federal life insurance -_- f Dee coe 56 59 60 
08 Supplies and materials___-- : 45 77 *140 
09 Equipment-_----_-_---- pee Bide ea lo ceeeeeeare *300 
il Grants, subsidies, and contributions._ : = ae 1, 041 | 1, 225 1, 300 
a | OO nn es iade need ne Rees sash asus beneeel > scoumessanen 
oe? en net IID = Sh. o duakuceiwetWiveawescctuecakes oa coho Sea ie gaeoneeia 
a lees iat a Saeed 
Sn ener ie i er 18, 782 | 21, 375 22, 000 
Funded under ‘‘Research and development” *_.._--..-------- Si iain to Sots sinsl ail cerca *—540 
CINE 0 ee ces neu dal deena wasenned p Poh suck ed teeeaace ses 
Anticipated supplemental (Classified Pay Act increase) ------- ----| =O O00 Snccsceunscckes 
Se ciabaaanianeienaie 18, 782 | 19, 575 21, 460 





RESEARCH AND DEVELOPMENT 


Mr. Tuomas. Let us look at “Research and development.” 


your cover sheets in here, pages 201 through 205. 
(The material referred to follows :) 


Put 


Research and development programs, fiscal years 1959 and 1960 


| 























Fiscal year 1959 Fiscal year 
Program Ba a NON aT ie ee ae 1960 
| | | estimates 
| Allotments |Supplemental| 
Aircraft, missile, and snacecraft research: | 
SUINOTS CE UO ONG lance nacaccanasnsernenscwseess | Meee eR SS): $16, 670, 000 
ene ONIN non ee ceas buch esiwenewun | Ren Concsnckntan §, 156, 500 
Research contracts... ......--.-.-- a 5 Ope 12... Ss 5, 200, 000 
Scientific investigations in space: | 
INE IN no i ee can MNO Siig as ccc emia | 10, 090, 000 
Girma RNR Soke) ee hh es 2s 2h 23, 259,000 |..............] 22, 800, 000 
Lunar probes. Serato asta celeritete ts 8 nay odenre sages dp Soarioaein tok dj 100) TOD [seen nwasce np 7, 140, 000 
RT NNN ons aancdswnnems aseneiwe oe Se 0n0 axe Cae 6, 803, 500 
er MNINIRNIR Sie. 2 eo aka cc eeeeebuduue eriny meg Soe ee 
Satellite applications investigations: | 
II eee ee or aU Crags es sake DAI Ds ic arama 10, 800, 000 
I a a i Cia abimnkien AE OND fivicccnvncs ances 4, 700, 000 
Space operations technology: 
en dc, Chkeabieamcniaien 37, 661, 20 | $20,750, 000 70, 000, 000 
m8” Space rendezvous techniques__....--------.------ poke chs Sh ee eee om eeica eee 3, 069, 000 
8pace propulsion technology: | 
ets IE WINE on ccemantnonnencwacesaccessoeus TO GO Ns acckewcceges 3, 000, 000 
High-energy propellent rockets_...--.-.------------------- | 7600: 000 1. sacennwrane 5, 000, 000 
1 to 1.5-million-pound-thrust single-chamber engine.--.--- S00, ONO fncuccendsbacewe 30, 200, 000 
een WN ee. cana ennaeaeeaee 4900. O00 faoiuccacknss pane 8, 000, 000 
a chbanemundaae die BF cSaig oak ariel 3, 000, 000 
Auxiliary power units. Rg So Anan oe eee a BOO 4 soci dockemccw 3, 000, 000 
Space systems technology: | 
Advanced vehicle systems-_-.-.--------- ieddedieteki nantes DRM Nitec dexchickne 1, 500, 000 
a ee Saati BO GEO Nic iinketicane 1, 500, 000 
rtieine eran Talnretenien 5 ne enn] cweccecnksann eauane 2, 000, 000 
Supporting activities: | 
Tracking and data acquisition. .-......-.-.-.---------.---- 3, 300, 000 |----22-+- ol 11, 500, 000 
Vehicle development: | 
eS ibadvaknddcgaeaeawanan AO. = : 2, 000, 000 
sc es einai miamaainm abn SR ONO N sos kviseecnn ade 13, 300, 000 
Vega. a es iad ea acer ME BOO OO Ge mcsiemcanas 42, 800, 000 
RIN Pe ee nicer anesicemibennwusaas il cau seucoakaantlnetawan aaa | 41, 600, 000 
' —— 
rotal, research and development--.....----------------- | 204, 619, 532. 20, 750,000 | 333, 070, 000 
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Research and development programs, fiscal year 1959 


Program 


Aircraft, missile, and spacecraft research: 
Support of NASA plant.............-- 
Support of JPL plant_... --...-..--.- 
Research contracts. ..................- 

Scientific investigations in space: 

DOUG SUI code ccnccucccccceccus 
Scientific satellites ........-ce--ncncccce 
Io Esp coun es codkecacopseses 
Deep-space probes..................... 
Veueuerd presrent t,..o5. cc ueeccce 

Satellite applications investigations: 
PERO oon cccmtncwcnodcnesaacunce 
LINEN a. cascuncacancuda 

Space operations technology: 

Manned space flight................... 
Space rendezvous techniques 

Space propulsion technology: 
Solid propellent rockets - pete: 
High-energy propellant rockets. - : 
1 to 1.5-million-pound thrust single 

CIE UII os a cc nccdeansatann 
Nuclear rocket santa Lu beaaaeweaeane 
Space engines. ____- pidirisakascaen 
Auxiliary pow MnIE oe ech ates 

Space systems technology: 
Advanced vehicle systems 
Booster recovery systems.............- 
Orbiting space laboratories. ____.._.__- 

Supporting activities: Tracking and data 

SRE 355. cachcacoaasaseasatenss 

V ehicle dev =" nt: 


Vega 


Total, research and development. --- 





Prototypes | | Operations 














Scientific Supplies, 
and tech- and op- | and tech- equipment, Total 
nical erational nical and alter- 
studies hardware services ations 
ona wb biasion sae amine $153, 000 $435, 800 $588, 800 
$2, 156, 500 $100, 000 3, 000, 000 2, 900, 000 8, 156, 500 
SON OO oo ee ee |rovesosseee> 3, 000, 000 
300, 000 3, 000, 000 700, 000 1, 000, 000 5, 000, 000 
1,000, 000 | 18,510,000 | 2,742, 000 1, 000, 000 23, 252, 000 
875,000 | 6,310, 750 285, 000 250, 000 7, 720, 750 
1, 640, 000 | 15, 391, 000 600, 000 160, 000 17, 791, 000 
fo SONTRN UNE ieee SS 2a ee eee 25, 541, 282 
1, 250, 000 850, 000 200, 000 200, 000 2, 500, 000 
160,000 | 3, 150, 000 100, 000 50, 000 3, 460, 000 
700, 000 | 33, 361, 200 1, 700, 000 1, 900, 000 37, 661, 200 
100, 000 Oe beac eeeeccece 200, 000 700, 000 
2, 000, 000 EE Fda sv dkexncccira enh tacieeemcnten 7,000, 000 
odin eaieobetia arn 10; 000, O00 fo. 6.523 cn fannennsccens] TEES 
1, 000,000 | 3,300,000 |_........--- 200, 000 4, 500, 000 
200, 000 WTI. od wen cchoateocmewae 300, 000 
200; 000 NEE faaindsackcadslaanaschucecn 500, 000 
I ON Sac ccesucucctscabcenkecalosnasesaeuie 500, 000 
PRN cic cuties + a npistol cay Anise eeaeeecsetet eee 500, 000 
300, 000 600, 000 | 2, 000, 000 400, 000 3, 300, 000 
Solas -| 5,750,000 te 298, 000 6, 048, 000 
500,000 | 13,300,000 |_..----.----|------------ 13, 800, 000 
Se, One | ye Ino wcwaeecnes| ncccancacwde 22, 800, 000 
18, 381, 500 |140, 222, 950 8, 993, 800 | 204, 619, 532 


{ 


11, 480, 000 





: Functional breakdown not available. 


oe] —_—- 
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? 
5 
; 
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—_ vs © 





Program 


Aircraft, missile, and spacecraft research: 
Support of NASA plant_-...-.-- seaplane 
Support of JPL plant_- 
Research contracts-__................-- 

Scientific investigations in space: 


Scientific satellites 
Lunar probes 


Deep-space probes_..........-.-.---.-- 
Satellite applications investigations: 
ED lic ae sas daiwa nero 
Communications 
Space operations technology: 
Manned spece flight... ......-........- 
Space rendezvous techniques - 
Space propulsion technology: 
Solid propellant rockets ee aaa 
High-energy propellant rockets__-.--. 
1 to 1.5 million-pound-trrust single- 
SE IN gee a ak hiewos 
Nuclear rocket engines 
Space engines-_- 


Space systems technology: 
Advanced vehicle systems-_..-..--- icine 
Booster recovery systems_.------.-. --- 
Orbiting space lahoratories- - -.-- 
Supporting activities: Tracking and data 
OR, 223) toe ke aeeeneant 
Vehicle Development: 
Scout 


Vega 
SRI iis cieacreccniine ites cadsspeteas tia aaconaitoes 


Total, research and development- 


Be te 
oes | 
IEEE, BEINN so econ cnccccwe |------------ | 
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Functional breakdown—Research and development, fiscal year 1959 supplemental 





and tech- 
nical 
studies 








} 


Contracts for— 


| | 
Scientific | Prototypes | Operations | 


and oper- 
ational 


hardware services 





and tech- | 
nical 





Supplies, 
equipment, 


repairs, and) 


alterations 


| 





Total 


$750, 000 | $20, 750, 000 
Cars Es ee 
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LSS 


‘al Research and development programs—fiscal year 1960 
Scientific | Prototypes | Operations | Supplies, 
Program | and tech- and op- and tech- jequipment, Total 
nical erational nical and altera- 
studies hardware services tions 
Aircraft, missile, and spacecraft research: 
ie BUDOOIY OE ITAA: DMG iancaccnswis lavas nee euecdtecauscaiont $1, 049, 000 |$15, 621,000 | $16, 670, 000 
Support of JPL plant...............--- | $2, 156, 500 $100, 000 | 3,000,000 | 2, 900, 000 8, 156, 500 
| Research contracts...................- Dy MO OOe Sobcacneme nn Spal eicecraie LsnsanSed ede 5, 200, 000 
Scientific investigations in space: | 
Sounding roekets. . o.oo. 62k. o ceed. 500,000 | 6,000,000 | 1,500,000 | 2,000,000 | 10,000,000 
Scientific satellites...................-- | 3,000,000 | 10, 150, 000 6, 650, 000 3, 000, 000 22, 800, 000 
Be. TR hi tia cea cae | 1,800,000 | 3,100,000 | 1,240,000 | 1,000,000 7, 140, 000 
eas Deep-space probes___-- alninhucdoge nape gate 1, 650,000 | 3, 653, 500 1, 000, 000 500, 000 6, 803, 500 
i. WANGMIt PORNO. 6 2215. Soc den kdsdoccdise dubnccathed eee ible bite RD ee adic 
Sul Satellite applications investigations: 
sae Te a la 1, 200, 000 6, 300, 000 2, 500, 000 800, 000 10, 800, 000 
) RMIT Cone akc eee ceed 1, 500, 000 1, 100, 000 1, 500, 000 600, 000 4, 700, 000 
a Space operations technology: 
aes Manned space flight_...........-.-.... 1, 300, 000 | 49, 700,000 | 13,000,000 | 6,000,000 | 70,000, 000 
Space rendezvous techniques-..-..---- 1, 000, 000 1, 500, 000 {..-..-. cacunie 500, 000 3, 000, 000 
000 Space propulsion technology: E 
ae Solid propellent rockets_...........-.-- 800,000 | 1,800,000 |_.......--.. 400, 000 3, 000, 000 
High-energy propellent rockets. ......- 3, 400, 000 SNe Nee cad ctnenelsnncusae ben 5, 000, 000 
oa 1-million pound thrust single chamber 
CRs A ooo dace eh wuncecdaudatoeworeeus. BO; MUO, CON foo tee aa ek 30, 200, 000 
| Nuclear rocket engines. ............... 2,000,000 | 5, 500, 000 200, 000 300, 000 8, 000, 000 
seas OR aa So ta er eile 1, 000, 000 Fy ed betinicnhletces 200, 000 3, 000, 000 
45 Auxiliary power units................. 300, 000 FN laisse: nce vant 150, 000 3, 000, 000 
ars Space systems technology: 
foo Advanced vehicle systems............. BJORN Liwietcc das ccbécaedes sie us: 300, 000 1, 500, 000 
Booster recovery systems.............. TB ae 300, 000 1, 500, 000 
pace Orbiting space laboratories_........... 900, 000 OE Srcectc dagarnones 200, 000 2, 000, 000 i 
ane Supporting activities: Tracking and data 
=. INL cd acua wld pace udabuadeinlenes 800, 000 1, 500,000 | 7,500,000 1, 700, 000 11, 500, 000 . 
Vehicle development: 
ee BONERS cnc lasted conde unsaasdcneiabedgan eevebencoane 800,000 | 1,000, 000 200, 000 2, 000, 000 ‘ 
POE Soa cncdgndseéskead cece eee 8, 300, 000 BOONE Ueksibiiduneac 13, 300, 000 , 
ae | MOS coaches cs uakanevnitiedeaeanee 4,300, GOD t BG, S00 O00... occ cc ccwonecccee 42, 800, 000 - 
neat ens sonincatcartucedcasnilieibcies amie 4,000,000 | 37,000,000 |.....-------|----------.. 41, 000, 000 - 
we Total, research and development-.--} 39, 406, 500 {211, 853, 500 | 45, 139,000 | 36,671,000 333, 070, 000 = 
— - 
000 
-_ 
— > 
} 
cd 
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OPERATIONAL SUPPORT OF NASA PLANT 


NN PU ds ase eee $11, 726, 102 
CN ha ran ccna eons Sas aeaa ca ediowin erent mi eapee wneigeeree 16, 670, 000 
1. Objectives 

To provide funds for contractual services, repairs, alterations, minor construc- 
tion, supplies, materials, and equipment required in the operation of all NASA 
activities. 
2. Justification 


Prior to the establishment of the NASA, all funds appropriated to the NACA 
were provided under two appropriation titles: “Salaries and expenses,” and 
“Construction and equipment.” The “Salaries and expenses” appropriation pro- 
vided funds for the operation of all NACA activities and was a single-year 
appropriation. The funds appropriated under “Construction and equipment” 
were no-year funds and provided for the construction, modernization, and 
equipment of the NACA physical plant. 

A review of the legislative history of the National Aeronautics and Space Act 
of 1958, Public Law 85-568, approved July 29, 1958, indicates the intention of 
the Congress to retain within the “Salaries and expenses” appropriation title 
only those items normally required to be appropriated on an annual basis, such 
as personal services, electric power, life insurance, retirement contributions, and 
similar items. The initial NASA fiscal year 1959 appropriation was approved 
on this basis. Flexibility in the programing of research activities was pro- 
vided by including requirements for contractual services, supplies, materials, 
equipment, and similar items involved in plant maintenance and operation under 
the “Research and development” appropriation. Requirements for these pur- 
poses are grouped under the program heading entitled ‘Operational Support of 
NASA Plant.” 


Arecrarr. MIssILE, AND SPACECRAFT RESEARCH 
SUPPORT OF NASA PLANT 


Mr. Tuomas. Let us go down to a breakdown. Let us look at the 
support of NASA plant, $16,700,000, on page 205. ‘This is to provide 
funds for contractual services, repairs, alterations, minor supplies, 
materials, equipment required in operation of all NASA activities. 
By what stretch of imagination did you come up with that figure of 
$16,670,000? How did you arrive at that / 

Mr. Umer. This is a budget projection based on our need for these 
types of items over many years. We have come before you for many 
years defending our requests for contractual services, supplies, and 
equipment. The $16,670,000 figure is the sum total of those same 
needs for the fiscal year 1960. The breakdown is shown on page 207, 
On that page we show the comparable figures for 1959. For example, 
repairs and alterations in 1959, $1,175,270-—— 

Mr. Tuomas. Is this the old NACA activity or is this the new 
activity ? 

Mr. Utmer. The in-house activity, the old NACA activity. 

Mr. Tuomas. I understood a while ago it was all for new activities, 
no personne! in it at all. 

Mr. Utmer. These funds are not for personal services. These funds 
are for contractual services, supplies, and equipment. 

Mr. Tuomas. Is it for new activities ? 

Mr. Utmer. For all NASA installations. Most of it goes to the 
Langley, Ames, and Lewis Research Centers. There is detail on later 
pages showing the breakdown. 
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Mr. Tuomas. You have machine shop and metal fabrication serv- 
ices, repairs, and alterations to the headquarters; you have supplies, 
materials, and equipment. I have read all through this, but it looks 
as though you pulled these figures out of the air. Recurring equip- 
ment on page 210, $1,975,700: 

This class of equipment is made up of those categories of items for which the 
yearly dollar requirement may be predicted with reasonable accuracy but in 
which the individual items cannot be specified in advance. 

What does that mean ? 

Mr. Utmer. This is the type of equipment we buy every year at our 
research centers. Turn to page 221, if you will. We have broken 
this down into types of equipment. Every year we need electrical and 
electronic equipment, mechanical and hydraulic equipment, and 
photographic equipment. These are the types of equipment we 
request every year. 

On page 221 we have given you the amounts we have obligated for 
those purposes during the current fiscal year and our estimate for 1960. 
This is the same type of equipment we have defended year after year. 

Mr. Tuomas. For new equipment you say : 

This category comprises estimates of equipment needs which may be defined 
with reasonable accuracy and which can normally be predicted a year in ad- 
vance. Significant changes in research activities are requiring the procurement 
of more costly equipment items. The rapid shifting of research emphasis from 
turbojet engines to rocket engines will require specialized equipment in connec- 
tion with investigations on rocket control and guidance systems. Additional 
equipment will be required to cover expanding research effort associated with 
nuclear propulsion systems. The increase in the number of launchings of un- 
recoverable research missiles will result in a higher rate of attrition for instru- 
mentation than previously experienced. Requirements for tracking and com- 
puter components in connection with flight research on the X—15 spacecraft will 
increase for the budget year. The estimates also include increased needs for 
extending existing data recording and computing systems, ground tracking facili- 
ties, and other specialized equipment items for materials and fuels investigations. 
The equipment needs for the fiscal years 1959 and 1960 are summarized on the 
six pages following the breakdown for supplies and materials. 

Mr. Utmer. Page 222. 

Mr. Tuomas. You follow that with three or four pages and lump it 
all in there. When you get through, I do not know anything about 
itand I doubt if you do. 

Dr. GLENNAN. If you look at page 222, you will find the detail. 

Mr. Tuomas. I have an item on page 213, painting exterior of 
unitary plan tunnel. That is $28,000. Is that with gold or silver 
paint ¢ 

Mr. Utmer. You are reading from a list of contractual services 
for repairs and alterations. The breakdown of new equipment is 
shown on page 222. 

Mr. Tuomas. That is less definite than what I am reading from 
now. 

Mr. Unmer. I will give you more detail. 

Mr. Tuomas. I am talking about what is before us. What is definite 

S 
about page 222? You have round figures and speak in broad terms. 

Mr. U_mer. Following page 222 is a detailed list of the require- 
ments for new scientific and research equipment. That breakdown 
totals $2,776,000. That is the big bulk of the $3 million item for new 
equipment. The list shows the specific items required for this purpose. 


gett wie 


wt 


- 








PUSE HE Fe OE HHS 





ne 


eee 


‘iewnwewrw + & 


94 


Dr. GuennaNn. Mr. Chairman, this breakdown is much more de- 
tailed than anything I have seen before. This is the kind of equip- 
ment without which you do not keep a laboratory moving ahead. It 
is basic to the nature of the work. 

Mr. Tuomas. What is your inventory now at the old NACA 
installations? 

Mr. Uxumer. The total plant value is about $400 million, Mr. 
Thomas. That figure includes all facilities and equipment. I can 
give youa breakdown, if you wish. 

Mr. Tuomas. What is your stock ? 

Mr. Utmer. You have reference to supply items ? 

Mr. Tuomas. Yes, sir. 

Mr. Umer. I would have to estimate that. I would say it aver- 
ages between $1.5 and $2 million per year, excluding rockets and 
missiles, 

Mr. Tuomas. What is the turnover, annually ? 

Mr. Uumer. In supplies it runs between $6 and $7 million a year, 
sir, again excluding rockets and missiles. 

Mr. Tuomas. Are these equipment items decreasing in cost, or are 
they going up in cost, or are they stable? In other words, what is 
the market picture on them ? 

Mr. Uxmer. I think the prices are fairly stable, Mr. Thomas, but 
the complexity is increasing and for that reason the cost is increasing. 

Mr. Tuomas. Well, I have been through your laboratories a good 
many times and have ‘seen the different ty] pes of equipment which you 
have. Frankly, I do not know whether you turn it over or not or 
whether you are getting the proper utilization out of it. 

Do you have eer to look over your equipment ? 

Mr. Uxmer. Yes, sir, we do. At each installation no new item of 
equipment is procured until all of our current stock has been checked 
to see whether we can get the item by modifying an existing piece of 
equipment. 

Mr. Tuomas. What type and how much computing equipment are 
you going to buy? You installed some such type equipment down 
at Langley last year; did you not? 

Mr. Ucmer. W e are building a new data reduction center which 
includes computing equipment. 

Mr. Tuomas. How much was allocated for that ? 

Mr. Umer. I believe $3.5 million. 

Mr. Tuomas. How much are you going to buy ? 

Mr. Utmer. There is an item under our “Construction and equip- 
ment” appropriation for the Ames Laboratory of a data reduction 
center in the amount of $2.5 million. 

Mr. Tuomas. Well, you are going to have that equipment at Ames 
and at Langley. Do you plan to have such equipment any place else! 

Mr. Unamer. We have it at all installations. This is a necessity in 
this kind of business, Mr. Thomas. 

Dr. Drypen. We have changed very much from pencils and paper 
in the handling of numbers. 

Mr. Tuomas. This new equipment at Langley is not in operation as 
yet ? 

Mr. Utmer. No, si; we have a great deal of computing equipment 
at Langley but it has not yet been ‘centralized at the new fac ility now 
under construction. 
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Dr. GLENNAN. All of this makes more effective use of the employees 
which we have. 


SUPPORT OF JPL PLANT 


Mr. Tuomas. At this point in the record we will insert pages 226 
through 229 of the justifications having to do with the JPL plant. 
(The pages referred to follows :) 


SUPPORT OF JET PROPULSION LABORATORY PLANT 


ison) ie SOO a ee eee ee So eed See eee = ee $8, 156, 500 
US SC Cc i eae ee 8, 156, 500 


1. Objectives 

The Jet Propulsion Laboratory, operated by the California Institute of Tech- 
nology at Pasadena, Calif., under control and funding by the Department of 
the Army, has been carrying on research in many areas associated with the 
development of missiles and space vehicles. Some of this work had specific 
military application; a large portion of the work was more general in nature. 
The technical knowledge resulting from the work is applied to the design, 
propulsion, operation, and guidance of improved missiles and space vehicles. 


2, History of transfer to National Aeronautics and Space Administration 

The National Aeronautics and Space Act of 1959 (Public Law 85-568) gave 
the President authority to transfer to the newly established National Aero- 
nautics and Space Administration “any functions—of any other department 
or agency of the United States—which relate primarily to the functions, powers, 
and duties of the Administration as prescribed by section 203 of this act.” 
Pursuant to this authority, the President issued Executive Order 10793, dated 
December 3, 1958, which transferred “those functions (including powers, duties, 
activities, and parts of functions) of the Department of the Army or of any 
officer or organizational entity thereof which are now being performed at the 
Jet Propulsion Laboratory of the California Institute of Technology, near Pasa- 
dena, Calif. (hereinafter referred to as the Laboratory), except so much thereof 
as relates primarily to military operations and weapon system development 
programs” to the National Aeronautics and Space Administration. The Execu- 
tive order also provided for the transfer of $4,078,250 from the Department of 
Defense to the National Aeronautics and Space Administration. This amount 
represents the estimated cost of operating the transferred functions for the 
period January 1, 1959, to June 30, 1959. 

On December 3, 1958, an agreement entitled “Cooperative Agreement on the 
Jet Propulsion Laboratory Between the National Aeronautics and Space Ad- 
ministration and the Department of the Army” was signed by the Administrator, 
NASA, and the Secretary of the Army. This agreement defined the policies 
and procedures to be followed in carrying out the details of the transfer. Im- 
plementation of the agreement is now in progress. 

On December 18, 1958, NASA Order No. HS—41 was issued to the Jet Propul- 
sion Laboratory providing authority and funds for the continuation of this 
work, 





3. Program phasing 


The NASA plans to carry on the transferred functions of the Jet Propulsion 
Laboratory in accordance with the current research program. Due to the eal- 
endar year funding method for the Jet Propulsion Laboratory now in use funds 
for the period January 1, 1959, to December 31, 1959, will be supplied from the 
NASA’s fiscal year 1959 appropriation for “Research and development” ($8,- 
156,500) and funds for the period January 1, 1960, to December 31, 1960, will be 
Supplied from the fiscal year 1960 appropriation ($8,156,500). During 1959 
the research program of the Jet Propulsion Laboratory will be examined and 
reviewed to determine the areas where changes in emphasis may be required. 
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4. Program costs 


Fiscal year Fiscal vear 











1959 1960 
I i coda retary. inclininihees isdieip ele cis ipsa $900, 000 $900, 000 
Extreme range communications. - ... .---------| $300, 000 
Physical and electrochemical research in electronics _____----- 210, 000 
LEONIED SOMONE BORBOTOR.. 2. once nd ews sebeaesne ns 220, 000 
Ee IIE SOUW MINES oie ec ecccns meso cuccsenanceaues 170, 000 
ee eg oc a eiinmanisnnaiamnbaeaenmisen iam * 590, 000 590, 000 
Vehicle design RNR SL od are oe ede 388, 000 
I tea et eieL Gnu acaieionmased sens msnn i Seaaciame | 28,000 
Application of superconductors diviienccnemaane tanwemeaw@we 111, 000 
“eres anions Sais een a Ss, SR See ep ee ate 63, 000 
Solid propellent research and development. --__-.-.....-------.---- area aie 1, 230, 000 1, 230, 000 
I IN oS oo cats weiner idinen dom elmeieinninn 458, 000 
OEE ERE ADL A Ro ON OTL RTE 772, 000 
Liquid propellent research and development. _-...--..-...-------.|---------- 1, 450, 000 1, 450, 000 
a system development: 
45,000-pound-thrust N20«/N2H, system__-_-.--..-._------- 615, 000 
20,000-pound-thrust engine- “ai aiiasanpencuees 155, 000 
P ropulsion system analy ae ne ee , 62, 000 
General supporting studies: 
Development of propellants and auxiliaries_.-..........--- 315, 000 
Combustion and injection research. --..-........----------- 303, 000 
TI oe a dune anvenkect aces ascsed 314, 000 314, 000 
Materials research Bc nti peoutimanbeea bens wtamee es eccsa eas 840, 000 | 840, 000 
Solid state research. ._.._.-_- Saag e apoensesd. Meee 
Metallurgy--_- ae Aone iP ee the ee ee iaias 245, 000 
a a ee eee as cgi tae .--| 108,000 
Missile materials _ -- we ied aetna Minasoa ene 172, 000 
Graphite__ : vite nieeeaes 155, 000 
Basic studies in chemistry and physics-_-...--.----__--------------- eee 960, 000 960, 000 
Applied chemistry_.........--- a ea ee re 305, 000 | 
Propulsion physics. -.........---.--- oat Vie actas BS eke 655, 000 
Peeters Go wenonment <2. oc ck a ls a icicens peas ‘ $680, 000 $680, 000 
Renee CIDUNNE ELE POIDEINNE Os eis Ute etude aie 244, 000 
Computer research _____- ght hao « Sere went a ce. See 
Propellent and propulsion rese MADR ee ep k Oaon Ceara ee ee EO 1, 132, 500 1, 132, 500 
Heat transfer____- eS pe aman Sai eanakaadt? Tae ee 
Rocket motor injector rese MeN Peele Sy 5k ee ea 200, 000 
High-performance storable liquids (chemical investigations) - 21, 000 
High-energy solid propellent research _........--...-....-----.] 200,000 
Atomization and injector hydraulics ._.........-.--.---------- 53, 500 
Irn NC ta a clk 300, 000 
I RII os es nh chuuunaeolnianaiened 60, 000 60, 000 
II ee a et eallaearane eaeameras 18, 000 
GETENL D OMNOGE ED WINN chic cucccewoeweone 34, 500 
NN I on ae 7, 500 
Nee nee ee LRG maeoE saab Ene ndemaationmemane 8, 156, 500 &, 156. 500 





Mr. TnHomas. I note the request is in the amount of $8,156,500. 
I believe you stated a while ago there were 2,300 jobs out there. 


CONTRACT WITH CALIFORNIA INSTITUTE OF TECHNOLOGY 


At this point in the record will you please give us the highlights 
of your contract, the salary scale that is paid, and what the 2,300 
people do at the Jet Propulsion Laboratory operated by the Calli- 
fornia Institute of Technology at Pasadena, Calif. 

(The information requested follows :) 


NASA has a negotiated cost reimbursement contract (NASW-6) with the 
California Institute of Technology for the operation of the Jet Propulsion 
Laboratory and the performance of certain research and development projects. 
The initial NASA funding of $8,156,500 covers operations for the calendar year 
1959. The scope of the contract includes basic and applied engineering research 
and operation as directed by NASA in the fields of propellants, guidance and 
control, communication, aerodynamics, materials, structures, chemistry, physics, 
heat transfer and cooling, fluid mechanics, instrumentation, combustion, and 
vehicle development and testing. Other specific research and development proj- 
ects are assigned to JPL under contract NASW-6 as required by NASA. To 
date, a total of $8,850,000 in fiscal year 1959 funds has been committed for such 
projects, and is chargeable to specific programs (e.g., deep space probes and the 
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Vega vehicle development in the R. & D. appropriation). A negotiated amount 
of $1 million per annum is provided by the contract for California Technology 
overhead and management, to be applicable so long as the direct wage and 
salary expenditures at JPL are within the range of $19 to $24 million annually. 
This allowance is shared by NASA, Army Ordnance, and Air Force in proportion 
to each agency’s use of JPL personnel. At present, and for the next fiscal year, 
at least half of JPL’s total work will be for the Army and the Air Force. 

The staff of the JPL consists of approximately 600 professional personnel, 700 
technicians and technical support personnel, and 1,047 service, shop, maintenance, 
and administrative personnel. Their distribution by salary ranges is as follows; 


Total 

Annual rate: employees 
Re cs a a i a I arian Ee oo es Acer 
SR Bl Fer eine ah oe ne Sa Rie a a ec 618 
CE Ti RN i seins x en tenses en a ie eae, 888 
Bl a 150 
MRRP SAD et se a a cas wack ee an cd escent Peg ook ada sonecaeeake 33 
re NN ee eo ae 5 Be ps cree oan are ee 11 
OC cc cack dtobul kes eee eee oe te oe ees 2, 347 


A distribution of the staff by areas of work in which they are engaged is 
as follows: 


Area of work: Employees 
Supporting research for NASA under contract NASW-6_____-__-_~- 510 
Other specific projects for NASA under contract NASW-6_____-___- 458 
Research on Sergeant program for Army_____-___-_____ et a 822 
Wind tunnel research for Army and Air Forece__________-_--_-_-_ | 281 
Ole menen ren fOr Amy. «2S iis es Bo i fo ba eee Si 276 

ak a a i ea i er 2, 347 


In carrying out this work, the Jet Propulsion Laboratory maintains the 
facilities and retains the personnel necessary to fabricate and develop items for 
feasibility and prototype demonstrations. However, JPL does not have produc- 
tion facilities and depends on industrial support to provide even limited quanti- 
ties of a new item. 

CONSTRUCTION 


Mr. Tuomas. I note that there is another item over here of about 
$9 million for construction out there. 

Mr. Utmer. Yes, sir. 

Mr. Tuomas. So, that makes a total of about $17 million in 1 year. 

You state in your justifications as follows: 

The Jet Propulsion Laboratory, operated by the California Institute of Tech- 
nology at Pasadena, Calif., under control and funding by the Department of the 
Army, has been carrying on research in many areas associated with the develop- 
ment of missiles and space vehicles. 

Some of this work had specific military application ; a large portion of the work 
was more general in nature. The technical knowledge resulting from the work 
is applied to the design, propulsion, operation, and guidance of improved missiles. 

For what do you plan to spend this $8 million this year? 

Dr, Stiverstern. The program is outlined, Mr. Chairman, on page 
227. You will note that the items include work in research and de- 
velopment on guidance and control of space vehicles. Here we are 
talking about being able to get our space vehicles to come closer to 
the moon or to the planets. Extreme range communications is listed 
as one of the items. The farther out we go the better the type of 
communications we need. 

You will also note that there is work on missile engineering. We 
are talking about the design of these very complicated missile 
structures. 
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POSSIBILITY OF ABSORBING ACTIVITY IN OTHER INSTALLATIONS 


Mr. Trromas. Could not this activity very well be absorbed at your 
four other installations? 

Dr. Sttverstern. It could be if you increased the personnel in the 
same way. This laboratory, of course, is a going concern, and it has 
been a going concern for many years. 

Mr. Tuomas. W ell, your laboratories are going concerns and have 
been for many years, and you have spent a lot “of money on them. 
You have had a total of about 8,800 people in all three of them; have 
you not? 

Dr. Stiverstern. These people, I think, should be recognized as 
being pioneers in the space business. We have taken on these new 
obligations which you are well aware of and which are needed, I 
think, in carrying on this vigorous program which Congress and all 
Americans want to be carried on. 

Mr. Tuomas. Do they have a monopoly in this field ? 

Dr. Sunverstern. No, sir; but they might be considered to be real 
pioneers in this field. They were the earliest workers in the solid- 
rocket business. 

You will recall that I showed you the JUPITER vehicle that was 
put up. The entire upper part of this vehicle was fabricated at JPL 
and that was done very quickly because of the fact they had this back- 
ground of research. They put the satellite together—the actual piece 
of hardware that goes on top of the missile. 

We have to recognize the fact that there are not many places 
which lave done this type of work, and these people are experts in 
this business. It was essential that we pick up at places such as 
this the existing talent to do the job, or we could not move along. 
We could attempt to build such facilities some place else, but this is 
not our understanding of the intent of Congress in setting up this 
legislation and not the intent of the people who wish to: move ahead 
quickly. 

We are using the people who have this talent and who have de 
veloped it over a number of years, and have not tried to create it some- 
where else. 

Otherwise, you increase the payroll of the U.S. Government. How- 
ever, these people at JPL are in business so why create a new business? 

Mr. Tuomas. Have you not been doing some of this work at your 
old laboratories ? 

Dr. Strverstern. Well, of course, our work was never aimed at the 
development of mnie never aimed at actually creating or building 
those that fly. The Air Force has always done this, and we have 
always backed up the Air Force by providing the basic research. 

Mr. Tuomas. Suppose there is a little attention to saving a few 
dollars and getting the job done also? Could this work be absorbed 
at your three laboratories and carried on with any degree of efficiency! 

Dr. Stiverstetn. To set up a good laboratory with a good and com- 
petent staff of scientific personnel would probably take 5 years. 

Dr. GLENNAN. It would take longer than that. 

Dr. Strverstr1n. This laboratory has been in operation for 15 years 
and it is backed up by the major universities on the west coast. 
These people are talented, and do a job as a team. Of course, you 
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could break the team up and locate it somewhere else, but you will 
not have the same team as exists at this installation and get the job 
done. 

We are using this because it exists, and it is good, and everyone 
recognizes that fact. 

Mr. Tuomas. When you said “break up the team,” you mean the 
people would not want to leave their present location ? 

Dr. SILveRSTEIN. Not necessarily. Every man is a man unto him- 
self, and he has his own problems. If you pull him out of his pres- 
ent location, he has to break his home up and, of course, there are 
other matters involved and you might get half of them to locate at 
another place. JPL isa going concern and it is a good team. 

Mr. Tuomas. We listened to that same argument when we built 
some laboratories in Tennessee in the mountains and some laboratories 
in New Mexico in the mountains, and some in Washington in the 
mountains, and people went there. 

Dr. SitversTernN. Yes, sir; you can build a laboratory, and we have 
demonstrated in the past—— 

Mr. Trroomas. You have these three big installations already built. 

Dr. Guennan. Mr. Chairman, those laboratories were built in the 
wartime under stress of wartime conditions when a lot of us did 
things we did not particularly like todo. Once those laboratories are 
established, they are not about to be changed, and shifted some place 
else. 

If this law which says that one of our objectives is the preservation 
of the role of the U nited States as a leader in aeronautical and space 
science really means what it says—while I recognize the importance 
of the questions you are asking, it seems to me that this Agency has 
operated with just. plain, commonsense in trying to acquire existing 
agencies which are deeply devoted to this, and which are staffed with 
excellent people—the best people in the country—and move ahead 
with the program—— 

Mr. Tuomas. You think it is best to leave it as it-is, then ? 

Dr. Grennan. I do not see how you can do this otherwise, without 
a delay period of 5 to 10 years. 

Dr. Drypen. If this responsibility were transferred to our labora- 
tories, we would have to build new buildings and acquire types of 
equipment which we do not have and obtain a different kind of per- 
sonnel, and pull it together, and it would take at least 5 years if you 
decided to do it that way. 


OTHER LABORATORIES AVAILABLE 


Mr. Yates. Suppose something happened to this Jet Propulsion 
Laboratory? Are there other laboratories such as this in the country ? 

Dr. GrENNAN. There are no other centers of this kind in the coun- 
try. I think this isa reasonable statement. 

Dr. Stiverstetn. If something should happen to it—let us be prac- 
tical about it—certainly these people would have to move and try to 
develop a facility elsewhere, but it would take time. 

Mr. Yares. I can see the need for this laboratory and a need for 
comparable laboratories in other parts of the country, but I wonder 
whether there is any movement to establish other labor atories in other 
parts of the country. 
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Dr. Drypen. There is some competence in various industrial labo- 
‘atories, but it would be very difficult to use them in exactly the same 
way. 

Mr. Yates. An institution like MIT would not be qualified to carry 
on this work? 

Dr. Drypen. The Lincoln Laboratory at MIT is the same kind of 
laboratory operated under contract with the Air Force in the field of 
air defense. As a matter of fact, we also have some contracts with 
the Lincoln Laboratory. 

Dr. GLENNAN. In those areas which impinge upon our interest, but 
that laboratory was built to serve some other purpose. 

Mr. Yates. What you are saying is that Mr. Thomas was right in 
stating that this laboratory has a monopoly. It has a monopoly of 
excellence, acc ording to your testimony. 

Dr, Grennan. In this particular field at this particular time, that 
is right, sir. 

Dr. Stiverstern. They were the pioneers in the sense that when 
this field broke, because of the fact that they had been carrying on 
projects like Corporal and Sergeant and working with guidance sys- 
tems and working with solid rockets, they were in a position to capi- 

talize on their background and to move rapidly, and in 4 months after 
sputnik was put up this program was set up to put a Jupiter—a top 
stage on it—and we fired a vehicle. 


PROBABLE FUTURE NEED FOR DEVELOPMENT OF OTHER LABORATORIES 


Mr. Tuomas. If this is so important, you had better build some 
other installations, because you will need them. 

Dr. Smrverstern. I think you are right. I think this field is going 
to get big enough so that we will need them. 

Mr. Troms. You had better start looking around. 

Dr. GLennan. I think we need to look at our growing program. 

Mr. Tromas. You have some health hazards. You want to spend 
in physical properties $9 or $10 million more. So you had better 
put your money some place else. 

Dr. Guennan. I think we need, really, to take a longer look than 
the 8 months we have been in business at all the long-range objectives 
under the normal process of government. 

What do you want this to grow to? Do you want an atomic energy 
business at a cost of $3 or $4 billion a year? There are certainly addi- 
tional things we ought to do, but it will take more time to develop a 
fully balanced approach to a new field which has been admittedly un- 
der a substantial amount of pressure from scratch. Moreover, in this 
instance, we started in the public eye, as against the Atomic Energy 
Commission which was completely under wraps and few knew what 
it was.all about when it started. But certainly within another yea 
the needs for growth in this space area are going to be very much more 
apparent to us. I would think that another year of budget experience 
might reflect the additional efforts you are t: alking about. 

Mr. Yates. I think Mr. Thomas had a point in expressing his con- 
cern that by concentrating and building permanent installations in 
one location, you are preventing an expansion of this activity. 

Dr. GLENNAN. Would you, then, Mr. Yates, have us not work with 
them ? 








bo- 
me 


chy 


of 
of 
ith 


ut 


in 


of 
iat 


en. 
on 
ys- 
pi- 
ter 
op 


nd 
fer 


an 
7es 


Sy 
li- 

» a 
n- 
lis 
oy 
aut 
ar 
Te 
Ce 


n- 
in 


th 


101 


Mr. Yares. Oh,no. I would not have you not work with your exist- 
ing facilities because you have a job to do and these are all the facilities 
with which you have to work. 

Dr. GLENNAN. Yes, sir. What we are looking forward to today, 
indeed, includes the development of other laboratories but for the 
workload that we see at the present time, we think we can do it for 
the coming year as we have planned it, the bulk of it being managed 
contracts within the industry and with other portions of the armed 
services and ABMA where we are trying to make use of the great 
talent that is down there in the rocket propulsion field. 

Surely, Dr. Silverstein would agree, it is possible that if we move 
forward with developments and find promising fields, there will be 
offshoots which would give rise—solid, sensible rise—to the develop- 
ment of new centers very much as in the Atomic Energy Commission 
when we had Los Alamos. I happened to be there when we had that 
great debate as to whether or not we should have a second laborary 
and it took us 2 or 3 years before we found the people, located the 
place where we wanted to do this work, and then moved ahead. 

Mr. Tuomas. That is right. 

Mr. Yates. We do not have very many in this field if they are all 
in one laboratory. 

Dr. GLENNAN. Space is a new field, sir. There are people that are 
developing competence at places like STL and places like RCA and 
some of the universities. The State University of Iowa where Mr. 
Van Allen comes from is one instance, and there are people at some 
of the aircraft plants, that, of course, are developing an increasing 
interest in the field. 

NATURE OF CONTRACT WITH JPL 


Mr. Yates. What is the nature of the contract that you have with 
the laboratory? Does this provide a profit for the laboratory ? 

Dr. GLENNAN. No, sir; this is a nonprofit institution. We will be 
glad to peas that contract to you. 

Mr. Yarers. I do not think that is necessary, but I wanted to find 
out whether it was a profit contract for the institution. 

Dr. GLENNAN. No,sir. 

Mr. Yates. This is cost-plus essentially ? 

Dr. GLENNAN. We pay their costs and overhead man: igement al- 
lowances. 

Mr. Sreverr. The arrangement is a continuation of the same kind 
of financial procedure as Army Ordnance had, which has been the 
manager of this contract since the laboratory was started. An ar- 
rangement is made with the California Institute of Technology each 
year in which we agree upon a fixed amount in lieu of the indirect over- 
head costs to the institute of managing this operation. 

This is a fixed management allowance, working it out each year, 
and the allowance is based upon the gross amount of personal services 
or wages that would be paid within the Jet Propulsion Laboratory as 
compared with all other Caltech salaries so that we pay a proportion- 
ate share of Caltech’s total overhead for the management of the JPL 
situation. 

You see, the Caltech costs have to be distributed between their aca- 
demic programs, our contract, and other Government contracts that 
are being handled by them. There are some 50 other contracts. 
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Mr. Ruopves. Mr. Chairman, are we going to get a list of these con- 
tracts which make up the $300 million? They are not in the justifica- 
tions, and it seems to me that somewhere in the record we ought to have 
a list of them. 

Mr. Utmer. Mr. Rhodes, we do not have a list of the contracts that 
make up the $333 million because those, of course, have not yet been 
negotiated; we do have a list of all contracts we have let to date 
against our current research and development appropriation. We can 

make that list: available to you if you wish. 

Mr. Tuomas. When we get into the contracts, then we will go into 
the details of it. 


PROPELLANT DEVELOPMENT AND ENGINEERING 


I have a question mark here on page 228 where you have propellant 
development in the amount of $458,000, and propellant engineering 
in the amount of $772,000. Is not that a duplication of the work going 
on at Cleveland? This is the support of your JPL labor atory. Is 
not that a duplication, Dr. Silverstein? Is not this right up your 
alley ? 

Dr. Strverstetn. Yes, sir; very much so. 

Mr. Tuomas. You do not admit that those people out there are bet- 
ter than your group; do you? 

Dr. Stitverstetn. This is is not a duplication. 

Mr. Tuomas. Do they have a monopoly on this and you have to go 
out there and listen to them ? 

Dr. Strverstein. The point, sir, is this—— 

Mr. Tuomas. I thought you were the professor in the field. 

Dr. Strverstern. The NACA always took the position that we did 
not need to duplicate the work going on at other centers, and we never 
did get into solid propellants because it was being handled by others. 

Mr. Tuomas. I thought you were going into all types of fields out 
there. You have a fine big laboratory and you even talked Dr. 
Glennan into giving you an atomic installation. 

Off the record. 

(Diseussion off the record.) 

Dr. Stiverstetn. We have not put much emphasis on these solid 
propellants because we recognize the fact that it was going on at 
places like JPL. As TI recall, at the time I left the total number of 
yeople we had in the solid propellant area was two men basically look- 
ing at the higher energy chemical solids. This was our total effort. 
This is not a duplication. If it were, I would not propose doing it, 
but it certainly is not. 

Mr. Tomas. Let us take a look at your project on page 230 of the 
justifications. 

RESEARCH CONTRACTS 


We shall insert at this point in the record pages 230 and 231 of the 
justifications. 
(The pages referred to follow :) 


RESEARCH CONTRACTS 
Trane OCS $4, 000, 000 
PR IPR OS ke es Peer ce crete ees baew st sua 5, 200, 000 
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1. Objectives 
To draw upon universities and other research establishments for fundamental 
and applied research necessary for advancing aeronautical and space technology. 


9. Justification 


In order to provide scientific knowledge for existing programs in aeronautical 
and space technology and to build a foundation for future programs, there is 
an urgent and continuing need for NASA to augment its present capabilities 
by utilizing the research potential of the universities and research institutes 
of the Nation. Not only must existing research groups be utilized but additional 
ones must be created to accelerate the advance of space sciences to the maximum 
extent. Important problem areas may be grouped as follows: 

(1) The physical sciences encompass the fundamental research problems re- 
lated to structural and special purpose materials, propulsion methods, instru- 
mentation, theory of information handling and analysis, and others. To permit 
advances in arplied science, increased understanding is needed in many areas 
of fundamental physical science. 

(2) The cosmological sciences include planetary sciences, astrophysics and 
astronomy, which are concerned with characterizing material particles and 
bodies in space, radiation, their variations and evolutons, and the expermental 
techniques of acquiring this knowledge. Practical questions such as tracking 
and guidance, environmental hazards of space flight, and the possible utilization 
of energy and matter in space all require substantially increased knowledge and 
techniques which must come from fundamental research. 

(3) The life sciences include the fundamental study of physiology and bio- 
physics to ascertain the limitations and hazards of manned space flight, owing 
to radiation, acceleration, weightlessness, and to other problems. Biochemistry 
related to sustenance of life, and behavioral adaptation in the space environment 
are also important basic research areas. 

(4) The engineering sciences encompass important areas of fundamental 
engineering research, such as energy production and conversion processes, solid 
state or molecular transition electronic devices, guidance principles and tech- 
niques, trajectory problems, hypervelocity fluid dynamics, and plasma produc- 
tion, as examples. The calculation of optimum design and probabilities of 
mission performance, through system analysis techniques, requires research to 
increase the capability of this engineering science to permit treatment of the 
complex space systems. 

(5) The NASA research associateship program, to be administered jointly 
by the National Academy of Sciences and the National Research Council, will 
provide to investigators of unusual ability and promise an opportunity for basic 
research in the various areas of science having to do with space exploration, 
including upper atmosphere physics, astrophysics, and plasma physics. 


8. Program costs 


| Fiscal year | Fiscal year 





1959 1960 
PIPING) MUNINON 95k cc nee sauuneceoadiaesaes aca ccm dat prlainias’ Siceoad Wee ee $1, 100, 000 
Cosmological sciences........---- Peak eeuebie cd ean 2 ‘ secede 800; 000 | 900, 000 
TN oR es eee a a that ic ae al 450,000 | 1, 250, 000 
Engineering sciences_-- Space orsceasaesdecuwereonenss Sa | 1, 250, COO 1, 600, 000 
NASA research associateships.....-.----.--- lelaes wabbsietsekael 350, 000 | 350, 000 
PUG denkcus sccencanseeeseacesaaunun Bie oi — 1 4, 000, 000 5, 200, 000 


1 Includes $1,000,000 funded under the “Salaries and expenses” appropriation title. 


Mr. Trroomas. What is the difference between these and the others? 
You spent $4 million last year and you want to go to $5.2 million in 
1960. 

Your justifications state as follows: 


To draw upon universities and other research establishments for fundamental 
and applied research necessary for advancing aeronautical and space technology. 


Dr. Drypen. Extended to the space area as well as to the old area. 
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Mr. Tuomas. Reading further: 


The physical sciences encompass the fundamental research problems related to 
structural and special-purpose materials, propulsion methods, instrumentation, 
theory of information handling and analysis, and others. To permit advances in 
applied science, increased understanding is needed in many areas of fundamental 


physical science. 
Is there anything new in that ? 
Your justifications further state: 
The cosmological sciences include planetary sciences, astrophysics, and as- 


tronomy which are concerned with characterizing material particles and bodies 


in space, radiation, and their variations, and evolutions, and the experimental 
techniques of acquiring this knowledge. 


Practical questions such as tracking and guidance, environmental hazards of 
space flight— 
and so forth. 

Then, you have the life sciences and you state the following: 

The life sciences include the fundamental study of physiology and biophysics 
to ascertain the limitations and hazards of manned space flight, owing to radia- 


tion, acceleration, weightlessness, and to other problems. Biochemistry related 
to sustenance of life, and behavioral adaptation in the space environment are 


also important basic research areas. 

Then, you have the engineering sciences and next is the NASA 
research associateship program. What is that? You state that it is 
to be administered jointly by the National Academy of Sciences and 
the National Research Council and will provide to investigators of 
unusual ability and promise an opportunity for basic research in the 
various areas of science having to do with space exploration, includ- 


ing upper atmosphere physics, astrophysics, and plasma physics. 
‘Off the record. 


( Discussion off the record.) 

Mr. Tromas. What about the Research Council ? 

Dr. Drypen. This is the same thing 

Mr. Tuomas. But, we are making two appropriations. 

Dr. Drypen. This wording “the National Academy of Sciences and 
the National Research Council,” T have not noticed before. They are 
essentially the same organization. It is usually written with a hyphen. 

Mr. Tromas. But it is a committee within a committee, and a good 
many agencies make appropriations to each. 

Dr. Drypen. The Academy of Sciences are the only people who 
have any power to make any contracts. The Research Council is the 
operating organization which they set up to carry out their functions. 


Mr. Tsr0MA8. Of course. the National Ac ‘ademy of Sciences has 
some statutory standing. 


Dr. Drypen. Yes, sir. 

Mr. Tomas. It is not a Government agency, but it was created by 
the Government. 

The Bureau of Standards makes a contribution to it. 

What do you expect to get out of this? 

Dr. Drypen. We expect to get some bright young people who 
would not otherwise come to work with us on a permanent. basis. 

Mr. Tromas. You had appropriated to NACA last year for re- 
search contracts for your installations how much money ¢ 

Mr. Unaer. $1 million, Mr. Thomas. 
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Mr. Tuomas. And you have advanced that from $1 million to $4 
million for 1959 ? 

Mr. Yates. And $5 million for 1960. 

Mr. Utmer. Yes, sir. 

Mr. Tuomas. With whom did you do business in 1959 and with 
whom do you expect to do business in 1960? 

Mr. Asgort. Sir, I have a list of the projects which have been 
approved as of Apr i120. There are 50-some projects. 

Mr. Tuomas. Will you please insert that into the record at this 
point ? 

Mr. Apporr. Yes, sir. 

(The list referred to follows :) 


Summary of projects approved for grant or contract by Office of Research Grants and 
Contracts, Apr. 20, 1959 


| | 




















Institution Num-)} Amount Institution i\Num-| Amount 
ber | | | ber 

: . 1] oy 
Armour Research Foundation-_---| 2} $90,000 |} University of Michigan _...-...--- 8 | $474,570 
Polytechnic Institute of Brook- | | University of Minnesota. | 1 30, 514 
lyn Be 1 15, 100 || National Bureau of Standards.- 4 111,317 
U niversity of California. 2 134, 800 || New York U niversity...-.------ 3 183, 931 
California Institute of " Tech- \| Northwestern University_.....---. | 1 1, 676 
nology -- ARS 3 163, 860 || Ohio State University ----- 1 28, 889 
Catholic U niversity- etree 1 | 27,500 || Pennsylvania State U Iniversity 3 1 15, 450 
University of Colors ado__- 1 41,000 |! Rennsalaer P ate heqniee 1 Institute. 1 §4, 384 
Denver University......-...--..- 1 49,815 || Rice Institute EE 2 605, 550 
Electro- Metallurgical Corp...-.-.- 1 25, 440 |} Ste anford University_.--..-....-- | 3 79, 134 
University of Florida---- acon 1 64, 320 1] Stanford Research Institute Seanad 1 45,041 
Franklin Institute...............- 1 | 15,000 |} University of Virginia._.......---| 1 34, 200 
University of Illinois--.......---- 1 23, 057 | University of Washington. --- 1 | 4, 640 
Iowa State University ee 1 | 2,900 || Yale University............-..- 3 245, 710 
John Hopkins University.....---- 1 13, 252 || | |. 
Marlin-Rockwell Corp... .----.--- 1 39, 521 | WO niinicvncvudsbaudees 50 | 2, 709, 999 

University of Maryland-_.----.--- 1 59, 424 | | 








Mr. Tuomas. By whom will they be investigated ¢ 

Mr. Assorr. Would you like to have some of these read ? 

Mr. Tuomas. Yes. 

Mr. Assorr. First is the Armour Research Foundation, Polytechnic 
Institute of Brooklyn, University of California, with two contracts; 
the California Institute of Technology, three; Catholic University, 
one; the University of Colorado, one; Denver U Lava! one; Elec- 
tro-Metallurgical Corp., one. 

The University of Florida—most of these were one contract—one; 
Franklin Institute, ene; and so on down the line. 

Mr. Tuomas. Is that your 1959 list or your 1960 list ? 

Mr. Azporr. This is a list so far for the fiscal year 1959. 

Mr. THomas. Are these 1-year contracts / 

Mr. Asrorr. They vary from 1-year to 3-year contracts. Under 
the old NACA they were all 1-year contracts. There has now been 
an extension of our authority. We feel it is better to enter into longer 
range contracts when the circumstances warrant it. A great many of 
these are 3-year contracts. 

Mr. Tuomas. Well, are you not running a little fast here, Dr. 
Dryden ? 

Dr. Drypen. No, sir; I do not think so. As you indicated, there 
are several new areas, for example the cosmological sciences, which is 
a completely new field. 








106 


Dr. GLEnnan. And the life sciences. 

Mr. Tuomas. What about your sounding rockets ? 

What is the amount, Dr. Abbott, of some of the average contracts ? 
What do they average dollarwise each ? 

Mr. Asgorr. Approximately $50,000 on the average. 

Mr. Tuomas. You have life sciences listed at $450,000, engineering 
sciences, $1,250,000, physical sciences, $1 million, and so forth. 

What is the routine through which you go to make these contracts, 
who makes them and screens them, and who evaluates the net results 
of your investigations, and so forth? 

These are all contracts for pure research ? 

Mr. Aspott. Yes, sir; these are contracts for basic research. 

Mr. Tuomas. There is no prototype development in here, is there? 

Mr. Axppotr. No, sir; it is basic research rather than applied. 

The usual process is that we get a great many unsolicited pro- 
posals, although we do go out and solicit proposals in certain fields 
where we want to encourage particular types of work. 

Mr. Tuomas. Do you have a staff in the central office which works 
on this? If so, how many people do you have? Or do you have a 
staff at each one of your installations and your research plants? 

Mr. Asporr. We have a central staff that works on this but not in 
the sense that they do the complete evaluation. They handle the 
contacts with the universities so everything is channeled through them. 
They will contact the people who are quite familiar with the basic 
research problems. 

Mr. Tuomas. Please give us some details as to how many people 
you have engaged in this activity and where they are located. 

Mr. Ucmer. We have eight people in this work at headquarters. 

Mr. Tuomas. Do you have any at your laboratories ? 

Mr. Umer. No, sir; this is done entirely at headquarters. 

Mr. Aseorr. We do not have any at our installations asa group. 

Mr. Tuomas. These people make the contracts and evalute what 
is being done? 

Mr. Utmer. That is correct. They handle the technical evaluation 
of the contracts. 

Dr. Drypen. And the technical administration of the contracts. 
Many of these contracts are sent to the laboratories and their reports 
come back into the central office. 

Mr. Axrorr. Each one is referred to a specialist within our organi- 
zation, wherever one may be in that particular field, and if there is 
more than one group of specialists, they are referred to each group of 
specialists so that we get the full input on the evaluation both of 
the proposals, the cost of the work, and the opinions from experts 
within our or ganization. 

This central group is a group that sees to it that this activity takes 
place. ; 

Dr. Drypen. The important point is that we do not use outside 
advisory committees in this activity. 

Mr. Tuomas. You do your own evaluations and let your own con- 
tracts, and everything? 

Dr. Drypen. Yes, sir. 

Mr. Tuomas. What is your personnel load that works on these and 
does your evaluation ¢ 
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Do you have a separate unit set up just for this? 

Dr. Dryvren. No, sir. No one gets more than three or four of these 
proposals a year, so the evaluation is done in addition to a man’s 
ordinary duties. 

Mr. Tuomas. In other words, this is home reading? 

Mr. Srepvert. The total personnel devoted primarily to this task 
are limited to the eight people that Mr. Ulmer mentioned which are 
currently on the job and it 1s proposed that 11 would be the total in 
1960. 

The only other is one procurement or contract man and one-half of 
a clerk’s time who actually writes up the contract instruments. 

Mr. THomas. Will you insert the titles of those jobs and the salaries 
in the record at this point and also the staff doing this under the old 
act. Most of these contracts are with universities? 

(The information follows:) 


Office of Research Contracts and Grants 
Per annum 


Authorized number of employees, May 29, 1959: salary 
Chief, university contract program___........________ nutiedanh $17, 000 
Assistant Chief, university contract program ____________________ 16, 500 


Scientist for space medical research- 
Space and aeronautical scientist_____ mH 
Aeronautical research scientist— 

Aeronautical science editor_______-_ 


See 
; ae | ean ee 
wichuteha teeing: Geer ee 
saingian tek wadetiaes ate 7, 030 


BNreOTIGL Clebme 8 oo ek id Bs caer ced vig toa go anak sete eee ee ae ; 5, 130 
ORC rele ina eke orn oie a anh eee a Pieler secsecd 5, 090 
Contract records clerk___---_- Mes. 1, 40 
CRORE WIN GG ica ee on ns bees drcicutied kleine adage an 
POMRINNNII as a Sc acs aie rib dais le neo i ac boeing te t, 190 
RR a a et ii anc ices bead Sd ai aa ac 4, 040 

PU a er iain we emia maaan Beaten 116, 715 

Authorized number of employees, Oct. 1, 1958: 

RJRnOE, TURE RCE On. sence cumnnrmiendbaecnmnicesen 15, 150 
Fe EE I a a setke dee ciemands coenuseeaeren 13, 970 
ACTORATEICRD RCO IN oi ine ecctei enimreiin nen neeinuennens 7, 030 
IPR RPI ORIN re ccs aed es ake i rahe ea naan appa eens Mag acen Seteetia 5, 130 
Re ga tee 4, 790 
BOCMIEES once ane a a a 4, 640 
NS a ae acne niaainaais ecinino chp eaten ann bs seine 4, 640 

I rr aaa en a ges a ieee 55, 350 


Mr. Sievert. Yes, sir. 

Mr. Tuomas. You have to buy some equipment for them to work on. 
Do you furnish the money and they buy the equipment? 

Mr. Tuomas. Within the limitation of funds, do some of them say 
give me $10,000 and you furnish this equipment ? 

Dr. Drypen. They furnish a cost breakdown as to how they propose 
to spend the money, and we go over that before we approve the con- 
tract. 

Mr. Yares. You screen your contracts for basic research with the 
National Science Foundation ? 

Dr. Drypen. The eight people in this office exchange information 
with the Science Foundation, the Office of Air Research, and the 
Office of Ordnance Research so that proposals that come in do not get 
played off one against the other so to speak. We know what the others 
are doing. 
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We actually get notices of proposals submitted and acceptance. So 
it is not a joint screening, but there is an exchange of information on 
what each is considering. If we find that a particular proposal has 
— before the Science Foundation for their e valuation, we would 
obtain it. 


Mr. Yates. Thank you. 
ScIENTIFIC INVESTIGATIONS IN SPACE 
SOUNDING ROCKETS 


Mr. Tuomas. At this point in the record we will insert pages 232, 
233, and 234 of the justifications having to do with scientific investi- 
gations in space. 

(The pages referred to follow :) 


SOUNDING ROCKETS 


IES SPO on. ck nbc e ena adnac ome iam maaiee $5, 000, 000 
eT Eee paced o amen eee aaah eeiens 10, 000, 000 
1. Objectives 

To measure and understand the nature, extent, electrification, and dynamical 
behavior of the earth’s atmosphere. To investigate the interactions of incident 
electromagnetic and particle radiations with the earth’s atmosphere. To de- 
termine the relation between phenomena in the high atmosphere and surface 
meteorology. To conduct exploratory geophysical and astrophysical investiga- 
tions leading to later satellite and deep space probe experiments. 


2. Justification 


A sounding rocket is defined as a rocket that can carry a usable scientific 
payload out to a distance up to one earth’s radius from the surface of the earth. 
Such a vehicle affords a means of studying the earth’s atmosphere in vertical 
cross section out to a distance at which it merges with the medium of inter- 
planetary space. In support of the above objectives, many investigations of 
atmospheric structure, composition, ionization, motions, aurora, airglow, absorp- 
tion of solar radiation, and interactions with cosmic rays and other particles 
can best be conducted by means of sounding rockets. The current NASA pro- 
gram continues the rocket sounding of the past 12 years, and is based on the 
experience obtained from the earlier work. 

The current NASA sounding rocket program has three phases: (a) Investiga- 
tions up to the E-region of the ionosphere at roughly 100 kilometers; (0) in- 
vestigations in the region between 100 kilometers and the maximum of the 
F-region of the ionosphere at between 300 and 400 kilometers; and (c) investi- 
gations from 400 kilometers out to 6,000 kilometers. From the rocket sounding 
activity of the past 12 years a fairly complete picture of the atmosphere up to 
about 100 kilometers has begun to emerge. Phase (a) of the program is 
directed toward filling in the remaining gaps, and includes detailed measure- 
ments of geographic and temporal variations of atmospheric characteristics and 
high-altitude phenomena, using smaller sounding rockets like the Arcon. Be- 
tween 100 and 400 kilometers a considerable amount of data have been ac- 
cumulated, but only enough to delineate the bare outlines of the whole picture. 
Phase (0) of the NASA program is directed at investigations of this portion 
of the atmosphere, using moderate altitude rockets like the Aerobee-Hi, Iris, 
and Spaerobee. Above the 400 kilometer level, rocket sounding is only in its 
beginning stages. Phase (c) will pick up this part of the work, using high- 
performance rockets and rocket combinations that will be adapted especially 
for the task. 


8. Program phasing 


The 1959 funds will permit the procurement of approximately 50 sounding 
rocket boosters. Funds are also included for the development of improved 
sounding rockets, and for payload development, and fabrication. The payloads 
will be developed partly at the NASA Space Projects Center and partly under 
contract. The 1960 funds will provide some 100 rocket boosters and payloads. 
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4. Program costs 





Fiscal year Fiscal year 
1959 1960 
Scientific and technical studies: 
Studies on measurement techniques. -.-...............--.-----------.---- $200, 000 $300, 000 
Sounding rocket systems studies___............----- eee ee a cei 100, 000 200, 000 
Prototypes and operational hardware: 
PGE EIU 2c ae Ronis pmax endabonsauepereebanceabsacdeewces aiciaa vies 1, 000, 000 2, 000, 000 
PVRS. cath ununtncacdbe ay Kai dcdeidbontaedetieonancatit canewesislens 1, 000, 000 2, 000, 000 
DSVOIODMIOTIRN SOUNGING TOCKOE a. 6n nice icnccegescbccautbeseesesbascean 1, 000, 000 2, 000, 000 
Operations and technical services: 
Launching of rockets_-_--...---- enadieocsnsghdichdonnuniiaaeims detdbsvddata 400, 000 900, 000 
Data acquisition, reduction and analysis--....................-.--.-.--. 300, 000 600, 000 
Supplies, equipment, repairs, and alterations: Test equipment, mobile 
launching units, recording materials, minor modifications to existing facili- 
OR oie nd canduddacsecnhestaucdnaluahewnssbentJugekeacwdstehnweeseehdscce 1, 000, 000 2, 000, 000 
OWNS cnind nb ccedoceaddddweroenk ones eenenee inn deeieeeieasattaon * 5, 000, 000 10, 000, 000 








Mr. Tuomas. Now, this is getting into one of your new activities; 
is it not? 

Dr. Dryven. This is the one that Homer Newell presented yester- 
day. 

Mr. Tuomas. Youstate in your justifications as follows: 

To measure and understand the nature, extent, electrification, and dynamical 
behavior of the earth’s atmosphere. To investigate the interactions of incident 
electromagnetic and particle radiations with the earth's atmosphere. To deter- 
mine the relation between the phenomenon in the high atmosphere and surface 
meteorology. To conduct exploratory geophysical and astrophysical investiga- 
tions leading to later satellite and deep space probe experiments. 

A sounding rocket is defined as a rocket that can carry a usable scientific pay- 
load out to a distance up to one earth’s radius from the surface of the earth. 

Gentlemen, I have that underlined, and I say “How many miles is 
one earth’s radius ?” 

Dr. Dryven. It is 4,000 miles, and it should read more accurately 
“out to as deep a distance,” as Dr. Newell described. Some go only 
up to 20 miles or 50 miles; 4,000 miies is the point at which we change 
the name. If it goes beyond 4,000 miles we call it a space probe. 

Mr. Tuomas. You further state: 

In support of the above objectives, many investigations of atmospheric struc- 
ture, composition, ionization, motions, aurora, airglow, absorption of solar radia- 
tion, and interactions with cosmic rays and other particles can best be conducted 
by means of sounding rockets. The current NASA program continues the rocket 
sounding of the past 12 years, and is based on the experience obtained from the 
earlier work. 

I have 12 years underlined. 

Dr. Dryven. This is the 12 years of the developments that started 
at the time we captured the V-2 rockets. 

Mr. Tuomas. As a matter of fact, you have been shooting our 
rockets at Wallops Island for the past 8 years? 

Dr. Drypen. Not for the purpose of sounding the atmosphere. 

Mr. Tuomas. For what? 

Dr. Dryven. For research of airplanes, missiles, and problems con- 
nected with them. 

Mr. Tuomas. You have been shooting them just the same. 

Dr. Drypen. Yes, sir. 

Mr. Tuomas. So, it is not a novel experience with you, then; is 
it? 

Dr. Drypen. No, sir. 
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Mr. Tuomas. As a matter of fact, you received a little money 2 or 8 
years ago, complaining that the Air Force had shut you off. 

Dr. Drypen. One of the services had been charging us for the 
rockets. 

Mr. Tuomas. They cut off your credit. 

Dr. Drypen. They cut off the free contribution. 

Mr. Tuomas. You further state that this is going to be the basis 
of your expanded activities in the future. If you get the information, 
it is worthy of further investigation. 

How will you spend this $10 million ? 

Dr. Drypen. There isa breakdown here of the vehicles. 

Mr. Tuomas. You state that you will investigate up to the E region 
of the ionosphere, roughly 100 kilometers. How much is a kilometer? 

Dr. Drypen. $ix-tenths of a mile. 

Mr. Tuomas. Everything in Europe is measured in kilometers; is it 
not ? 

Dr. Drypen. Yes, sir. 

Mr. THomas. You further state: 

Investigations up to the E region of the ionosphere at roughly 100 kilometers ; 
investigations in the region between 100 kilometers and the maximum of the 
F region of the ionosphere between 300 and 400 kilometers, and investigations 
from 400 kilometers out to 6,000 kilometers. 

Reading further, there is this language: 

The NASA program is directed at investigations of this portion of the atmos- 
phere- 

Well, summarizing it, what does it mean ? 

Dr. Dryven. I do not think I can do it any better than Homer 
Newell did where he gave you the specific program yesterday. There 
are certain sounding rockets— 

Mr. Tuomas. Incidentally, and for the record, we have seen Dr. 
Newell in here 3 or 4 years, and if he is not a topper, I have never 
seenone. He has it, has he not? 

What is his age? 

Dr. GLENNAN. About 43, I believe. 

Mr. Tuomas. Did you get him from the Naval Research Labora- 
tory ? 

Dr. Drypen. Yes. We asked the opinion of the leading authori- 
ties around the country as to who was the best man for this program, 
and two names came up. 

Mr. Tuomas. Is he not in one of the excepted classifications ? 

Dr. Drypen. Yes, sir; he is the Assistant Director for Space 
Sciences. 

Mr. Tuomas. I do not want to brag on you too much because we 
do not. want to ruin you, but, so far, you are doing all right. 

Dr. Drypen. He is the leader in that field. 

Another leading man is Dr. Van Allen, whose face is on the cover 
of Time. We did discuss with him whether he would come with 
us, also. 

Mr. Tuomas. You are talking about all of our old customers, 
Doctor. 

Dr. Drypen. They are the best in the business. 

Dr. Grennan. And they have done things. 
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Mr. Tuomas. May I call the committee’s attention to this table 
on the bottom of page 233 with specific reference to the 1959 funds? 

This is $10 million. It jumps up from $5 million to $10 million 
for 1959 and 1960. 

The justifications state as follows: 

Funds also included for the development of improved sounding rockets and 
for payload developments and fabrication. The payload will be developed 
partly at the NASA Space Projects Center and partly under contract. The 
1960 funds will provide some 100 rocket boosters and payloads. 

For “Studies on measurement techniques” in 1959 you had $200,000 ; 
for “Sounding rocket system studies” you had $100,000; for “Rocket 
vehicles” you had $1 million as against $2 million requested for fiscal 
1960, and for “Developmental sounding rockets’ you had in 1959 
$1 million and in 1960 you are requesting $2 million. 

Mr. Tuomas. How did you arrive at such figures? How much guess- 
work is involved here? Would that be 50 percent ? 

Dr. Stiverstern. There is a background of about 12 years, as was 
mentioned here, in doing this kind of work, and the cost of these things 
have been determined. 

Mr. Tuomas. Who figures the cost for you? Who does this work ? 

Dr. Sitverstern. Dr. John Townsend, who was with NRL. He was 
Dr. Newell’s assistant. He has fired these rockets for years and he 
knows what the cost is, and what it costs to fire them. 

These estimates are very good estimates, and are based upon many 
years’ background. 

Mr. Tuomas. Does he do the procuring and everything ¢ 

Dr. Sttverstein. The procurement would, of course, be done under 
our contract offices, but he will write up the specifications for the 
procurement. 

Mr. Tuomas. That is two separate and distinct things. One is a 
separate business quite distinct from the other? 

Dr. SttversTern. Yes, sir; but these people are qualified. We have 
pulled together one of the best teams in the country in this area. 

Mr. Tuomas. We do not have the slightest quibble about that. If 
they are with Dr. Newell, they are all right. 

Why this cost? How did youarriveatit? You have round figures 
in here. 

Dr. Sttverste1N. For example, in our program we have set up a 
program of payloads that requires some 100 rockets during calendar 
year 1960. These use existing rockets in 75 to 80 percent of the cases, 
as, for instance, the AEROBEE rockets. We have the cost of these 
things and they are contract items and we can actually determine a 
budget like this accurately. 

Mr. Tuomas. You had $5 million for this purpose last year. How 
many rockets were shot in the first 7 months of this year, and what 
did they cost you ! 

Dr. Strverstetn. I think the cost for the rockets themselves is within 
the framework of this $1 million. 

Mr. Tuomas. Break it down on the basis of your past experience 
for the first 6 months of 1959. 

How many have you fired ¢ 

Dr. Stiverstern. I would have to supply that for the record. I do 
not know today how many. 
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Mr. Tuomas. That is very important. 

Dr. Surverstern. I think the number for calendar year 1959 will 
be around 30. 

Mr. Tuomas. What was the cost of the 30? That is not your full 
$5 million ? 

Dr. SiiverstTern. I would have to go into our contract records to get 
that information. 

Dr. GLENNAN. You will note the 1959 funds permit the procure- 
ment of approximately 50 of these sounding rockets and next year 
the funds are doubled, which provides for the cost of 100. 

Dr. Drypen. I have some of the cost data. 

Mr. Tuomas. First let us agree on some facts. 

You had 50 for fiscal year 1959 and you want about 100 this year? 

How many have you sent up in the first 5 or 6 or 7 months of 1959? 

Dr. Drypen. I cannot give you the firings but I see here 42 vehicles 
ordered including 5 AEROBEES, 10 NIKE-ASP, 15 AEROBEE- 
HI, 7 SPAERORBEES, and others. The costs vary from $100,000 
for 5 AEROBEES to $130,000 for 10 NIKE-ASPS, and $50,000 for 
the 7 SPAEROBEES, and $280,000 for 5 JAVELIN rockets. 

That adds up to about $1.1 million. 

Mr. Tuomas. In round figures it is $1 million. That is just the 
rockets themselves ? 

Dr. Drypen. Yes, sir. 

Mr. Tuomas. Is this contract work or is this going to be done by 
your own personnel at Wallops? 

Dr. Ansorr. These are purchased rockets under contract. 

Mr. Tuostas. But your entire $10 million covers the purchase of 
your rockets ? 

Dr. Ansorr. That was in 1959. 

Mr. THomas. What do you mean by payloads? 

Dr. Strverstern. Payloads are the instruments that go on top. 

Mr. Tuomas. What about developing sounding rockets? 

Dr. Sttverstern. The developing of sounding rockets involves three 
new ones, one called the ARCON, another IRIS, and AEROBEE-HI. 

Mr. Tuomas. Your $5 million for 1959 is all for equipment and 
there is no payload in it ? 

Dr. Stiverstern. No salaries and expenses in it. It is all for the 
development items. 

Mr. Tuomas. And it will be expended, of course, at your installa- 
tion at Wallops? 

Dr. Strverstetn. These will be fired from four different places. 

Mr. Tuomas. Where are the other three places? 

Dr. Sriverstern. Fort Churchill in Canada, the proving grounds 
in New Mexico at White Sands, and the fourth place will be in the 
Pacific area. There will also be some fired in Australia in 1960. 

Mr. Tuomas. You have not gotten that one yet? Do you have the 
money to set that one up? 

Mr. Wyarr. This kind of experiment requires very little in the way 
of ground equipment. 

Mr. Tuomas. There are no salaries and expenses involved here? 
Mr. Wyatt. No, sir. 
Mr. YAtrrs. Why do you want to fire rockets in Australia? 
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Mr. Wyarr. Because you can get into the southern atmosphere. 
We are interested in comparing the southern atmosphere with the 
northern latitudes. 

Dr. Drypen. That will be a part of the cooperation internationally 
with the Australians. They willalso contribute to this. 

Mr. Tuomas. Off the record. 

(Discussion off the record.) 

Mr. Tuomas. What would you say there is in the way of salaries 
and expenses, travel and whatever we have going with the other 12 
or 13 elects that would complement this $5 million here in material? 

Dr. Sttverstern. During the current year there is a staff of some 
90 men in Dr. Townsend’s group who are responsible for this phase 
of the work and my estimate for those people would 

Mr. Tuomas. What do you mean by “staff of 90?” How many 
more are there besides the staff? You have to have a lot of good 
mechanics around there, and you have to have a lot of people who can 
carry alot of wood and water. 

Dr. Strverste1n. This is the total of Dr. Townsend’s group. They 
will work with our people at Wallops where we have a quota of around 
97 people, and that group of course works on many things. 

When this rocket program comes to Wallops, there is a group of 
mechanics who do the work on the project. 

Mr. Tromas. Would you say the salaries and expenses item would 
exceed the cost of the material in this fiscal year? 

Dr. Stiverstern. Not in any fiscal year. 

Mr. Wyarr. On a good many of these rockets they also contract 
with New Mexico A. & M. College which is an institution located close 
to White Sands. New Mexico A. & M. has handled a good amount. 
of the field activities by contract. 

Mr. Tuomas. Do you mean just salaries and expenses and not for 
equipment ? 

Mr. Wyarr. No; we furnish the articles and they operate the tests. 
It is a service contract. 

Mr. Tuomas, You say “developmental sounding rockets,” in the 
amount of $2 million. What do you mean by that ? 

Dr. Drypren. This will be a contract with some group to develop 
a new small rocket. In fact, we say there are three of them. 

Mr. Tuomas. What do you mean by a sounding rocket ? 

Mr. Wyarr. It is defined as a rocket which goes vertically up to as 
much as 4,000 miles, or it may go only 50 miles. 

Dr. Drypen. Sounding the depth of the ocean and sounding the 
atmosphere. 

Mr. Tuomas. That is going down. You are getting in Dr. Revell’s 
territory. 

Dr. Drypen. No, sir; we will go up, but we took over one of his 
words. 

Mr. Sterert. It is a sampling of the characteristics of the atmos- 
phere at whatever height the rocket goes. 

Mr. Tuomas. How did you arrive at those figures? This is not a 
stock item. You cannot buy it out of Sears, Roebuck’s catalog? 

Dr. Stiverstern. We have pruposals in this area of $2 million in 
1959. In fact, we have proposals from about four different groups 
who are interested in developing this rocket to our specifications. 
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Mr. Tuomas. What companies would be interested in this? 

Dr. Strversrern. One of the groups is at the University of Michi- 
gan. They are now working with Curtiss-Wright. ‘There is another 
group associated with Aerojet Corp. 

Mr. Tromas. You mean that these are all airplane companies? 

Dr. Sitversrern. No; the group in Michigan is not. There is a 
small group of people there who have in ‘en interested in the sounding 
rocket field for some time in much the same way that Van Allen has 
been working in Iowa, and they have been working in Michigan. 

Mr. Tuomas. They are in the manufacturing end of it? 

Dr. SILVERSTEIN. T heir manufacturing part will be done by Cur- 
tiss-Wright Corp. as a part of the group. It is a combined group. 

Mr. Tuomas. Is there any competition in this field with regard to 
price? 

Dr. Strversrern. We already have four sound proposals in the 
area 

Mr. Yares. Is there a difference in the prices between the four ? 

Dr. Strverstern. They are not wide variations. There are some, 
but they are quite close together, and amazingly so. 

Mr. Tuomas. You bought 50 for 1959. How many of them will 
you fire? 

Dr. Stiverstetn. There is a long leadtime involved in these ve- 
hicles. In other words, you buy them and have to wait until you get 
them because they take time to produce. I think in 1959 we aim to 
fire about 30, and the remainder will be fired in early 1960, because 
it takes time after you buy them to get the vehicle on hand and fitted 
out with instruments. 

Mr. Tuomas. Who makes the instruments or the payloads? 

Dr. Strverstern. The instruments are created both inside our lab- 
oratory and outside. I would say that maybe 20 percent of the in- 
strumentation is done in our house and about 80 percent out. 

Mr. Tuomas. You do not have any firm bid or contracts on any of 
this equipment for 1960? 

Dr. Sttverstern. No, sir; we do not have the money to do it. Until 
we get the money we cannot let firm contracts. 

Mr. Tuomas. Do you have any bids? 

Dr. Strverstern. Not for the funds we propose to obligate in 1960; 
we do have firm figures on our 1959 contracts. 

Mr. Toomas. Do you have any of them available with you now? 

Dr. Strverstrern. No, sir; but we can make them available to you if 
you wish. 

Mr. Wyarr. We do have a body of experience generated this year. 
We put under contract about $1.2 million this year. 

Mr. THomas. What will be your unobligated balance in this pro- 
gram at the end of 1959? 

Mr. Utmer. The end of 1959 unobligated balance will probably be 
zero, sir. Out of the total of $204 million in the “Research and de- 
velopment” appropriation we have under contract to date about $140 
million; an additional $24 million is committed and ready for con- 
tract 

Mr. Tromas. What became of the $5 million in the sounding 
rocket program ? 

Mr. User. In that program we have under obligation $2 million, 
and there are pending commitments for an additional] $1.51 million. 
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That means the contractual procedures have been completed and 
all that is required is the formal execution of the contracts. 

Mr. Tuomas. With reference to this $1.5 million which is left, 
what are you going to do with that ¢ 

Mr. Utmer. That will be obligated by the end of the year for ad- 
ditional rockets and payloads. 

Mr. Tromas. What is the leadtime required after you put in your 
order to get one of these? 

Mr. Umer. This varies very greatly with the type of rocket con- 
cerned. Some of the off-the-shelf items we can get in 60 days, and 
others that have to be developed require 6 or 10 months; some a year 
and a half. This is what Dr. Silverstein meant when he said that 
they were long leadtime items. 

Mr. Tuomas. How many can you get out of Sears, Roebuck’s 
catalog ? 

Dr. Strverste1n. There are some on-the-shelf items but not over 
40 percent of that type. The rest have to be manufactured to speci- 
fication. 

Mr. Tuomas. With reference to one of those that you get off the 
shelf, what is the average price ? 

Dr. Sinversrern. These rockets vary in size tremendously. You, 
perhaps, have been down at Wallops Island Station and have seen 
some of these rockets in storage. Some of them are this big [indicat- 
ing], and some this big. 

Of course, their heights vary with their diameter. They vary in 
price from $2,000 up to $30,000, depending on the size of the rocket. 


SCIENTIFIC SATELLITES 


Mr. Tuomas. Put pages 235, 236, and 237 in the record. 
(The pages referred to follow :) 


SCIENTIFIC SATELLITES 
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1. Objectives 

To determine the nature, extent, and dynamical behavior of the earth’s outer 
atmosphere, and its relation to the medium of interplanetary space. To deter- 
mine and understand the nature, extent, dynamical behavior, and causes of the 
earth’s ionophere. To understand the nature, extent, and temporal variations 
in the gravitational, magnetic, and electric fields in the vicinity of the earth. 
To understand the origin, nature, motions, spatial distributions, and temporal 
variations of particles reaching the vicinity of the earth and having energies 
appreciably greater than thermal. To investigate the electromagnetic radiations 
reaching the vicinity of the earth, from gamma rays to radio waves, and to use 
such observations to extend knowledge of the sun, stars, and matter in space, and 
of the atmosphere of the earth and other planets. To determine and unde- 
stand the interrelations among the above-listed phenomena. To determine and 
understand the environmental conditions encountered in the atmosphere, in space, 
and in vehicles traversing these regions, and their effects on materials and equip- 
ment. To determine the effects of conditions in the atmosphere and space and of 
flight through these regions on living organisms, and to understand the behavior 
of such organisms under these conditions. 


2. Justification 

The projects listed below support the above objectives by providing a series of 
exploratory measurements intended to give order of magnitude estimates of the 
quantities under observation, and to probe for new discoveries. The explora- 
tory measurements will be followed by a series of more advanced experiments 
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designed to make accurate measurements within the ranges indicated by the 
earlier exploratory investigations. Carrying out a number of the investigations 
in the NASA Space Projects Center will provide a stable nucleus for the pro- 
gram, while the participation of universities and other research agencies will 
greatly broaden the base and strength of the total program. 

8. Program phasing 

The current satellite space research program includes three phases: (a) light- 
weight exploratory payloads for survey-type observations; (0b) lightweight 
sophisticated experiments for quantitative measurements; and (c) heavier orbit- 
ing space laboratories of increased scope and complexity. Initial satellites to 
be launched in 1959 will carry exploratory IGY experiments that justify repeti- 
tion. Lightweight sophisticated packages will follow in 1960, to study energetic 
particles, atmospheric properties, ionospheric characteristics, and geodesy. 
Heavier payloads, such as stabilized telescopes and atomic clocks will be devel- 
oped and launched when ready. Exploratory biological experiments will be pre- 
pared. Meanwhile, with the help of previous results, additional sophisticated 
payloads in disciplines including atmospheric and ionospheric structure and 
composition, energetic particles and magnetic fields, solar radiations, and satel- 
lite environment, will be developed and prepared for launching. 

The 1959 funds will allow the procurement of six satellite systems using three 
JUPITER, and two THOR-ABLE boosters. Funds are included for payload 
design, development, and tests; for reduction and analysis of resultant scientific 
data; and for collateral theoretical investigations. The 1960 funds provide for 
the purchase of two additional JUNO boosters as well as the payload systems 
for the THOR-DELTAS and the JUPITERS. 


4. Program costs 


Fiscal year Fiseal year 











1959 1960 
Scientific and technical studies Malbec aged Rihinieebenee Se $1, 000, 000 $3, 000, 000 
Prototypes and operational hardw: re: 
JUNO IT satellite vehicles (! 5 units) aii ent 8, 540, 000 4, 000, 000 
THOR-ABLE satellite vehicles and payloads Q uaa Ts Rey NOE Rianne wanmmatonaion 
Satelite payloads ON aie eter eR a ee ee eee ee 2, 850, 000 6, 150, 000 
Operati ions and tec hnical services Assembly and launch of expe rimental 
vehicles and data acquisition, reduction, and analysis sg ‘ 2, 742, 000 6, 650, 000 
Supplies, equipment, repairs, and alterations__..............---------.--.--- 1, 000, 000 3, 000, 000 
ON ict cnccad ES ee ee Sibeaukinbtew a7 pate 23, 252, 000 22, 800, 000 


Mr. Tuomas. There is $25,252,000 for last year. You show a slight 
decrease this year, $22,800,000. This is for scientific satellites. What 
is the difference betwee on these and the rockets? You say— 
to determine the nature, extent, and dynamical behavior of the earth’s outer 
atmosphere and its relation to the medium of interplanetary space. 

How much higher are you going with these than you went with 
your rockets ? 

Dr. Stiversrern. These are orbiting satellites whereas sounding 
rockets simply go up vertically and come down. 

Mr. THomas (reading) 

The exploratory measurements will be followed by a series of more advanced 
experiments designed to make accurate measurements within the ranges indi- 
sated by the earlier exploratory investigations. 

Are you not using greater distances ? 

Dr. Sriverstern. The meaning of the word “ranges” as given here 
does not mean distances but within the measurement framework. 

Mr. Tuomas. You are going much greater distances ? 

Dr. Sirverstetn. Yes, to greater heights with larger payloads. 
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Mr. THomas (reading) : 

Carrying out a number of the investigations in the NASA Space Projects 
Center will provide a stable nucleus for the program, while the participation 
of universities and other research agencies will greatly broaden the base and 
strength of the total program. 

How much of this money are you going to spend with schools and 
colleges? Every time we have a program we have to broaden the 
base. We see that over in the National Science Foundation. We start 
a fellowship program and pay the universities more than we do the 
fellows. What part of this is going to the universities to broaden 
the base ? 

Dr. SitverstEIN. Some money will go—in answer to an earlier ques- 
tion, to support Van Allen—instruments Van Allen develops will 
be paid for out of these funds. Some of the people at Michigan will 
participate. There will also be within our industrial framework cer- 
tain groups who have capability to do this work. They will build 
some of the payloads. 

Mr. Tuomas. This is research. “While the participation of uni- 
versities and other research agencies will greatly broaden the base 
and strength of the total program.” Are you going to do this at your 
center? What part of it and where ? 

Mr. Wyarr. We have a vehicle that will be launched within the 
next couple of months containing within a single package a number 
of experiments. One we procured from Dr. Van Allen—— 

Mr. THomas. Give us your name. 

Mr. Wyatr. My name is Wyatt. 

Mr. Tuomas. How old are you / 

Mr. Wyarr. 40. 

Mr. THomas. Where did you goto school ? 

Mr. Wyarr. University of Missouri, School of Mines and Metal- 
lurgy. I worked for General Electric for several years, taught at the 
university for several years, went with NACA in 1944, 

Mr. Tuomas. How long were you with NACA? 

Mr. Wyarr. Fifteen years. 

Mr. Tuomas. You jumped right out of school and went with NACA. 
We are delighted to have you. 

Mr. Wyatt. In this single satellite vehicle which will be launched 
in a couple of months we have an experiment built by Dr. Van Allen at 
the University of Iowa, another experiment built by Dr. Suomi at the 
University of Wisconsin, another experiment by Dr. Friedman from 
the Naval Research Laboratory, and a fourth from Dr. Groetzinger, 
who died just a few weeks ago, at the Martin Aircraft Co. 

Each of these four different sources supplies a part of the total pay- 
load. The whole payload was integrated in this case by ABMA. 
They had responsibility for putting it together. 

Mr. Tuomas. Who do you have in your shop who will do this work? 
Now that you have Dr. Van Allen and that crowd, you do not need 
anybody here. You just need good mechanics. 

Dr. Stiverstern. This is a new field and there have been a few 
people in this country who laid down the background and developed 
some new instruments which it takes to do the job. These are not 
simple but involve the most difficult instrument design, but more than 
that, new principles. 
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We have aboard people who have created this art. Now we are 
teaching other people how to do it. There are people out in industry 
and universities who have acquired the art but they are not large in 
numbers. They will be the core group. 

Mr. Tuomas. How are you going to spend this money? How much 
is guesswork? Supplies and ‘equipment, $3 million. You have four 
classifications. Where are you going to spend your money? How 
much will you spend in your own institution? How much will you 
spend with Dr. Van Allen and the other three gentlemen? What do 
you expect to get for it? You have a lot of money here. 

Dr. Stiverstern. You will recall the program we showed on the 
chart that involved firing some 38 payloads in the next 2 years and 
10 months. These payloads have to be developed. We know what 
they are, we know what are the instruments in them, we know how to 
specify these instruments, and we know about what they are going to 
cost. There is some experience in this field. 

Mr. Tuomas. Let me read this: 

The 1959 funds will allow the procurement of six satellite systems using three 
JUPITER, and two THOR-ABLE boosters. Funds are included for payload 
design, development, and tests; for reduction and analysis of resultant scien- 
tific data; and for collateral theoretical investigations. For 1960 funds provide 
for the purchase of two additional JUNO boosters as well as the payload systems 
for the THOR-DELTAS and the JUPITERS. 

What are you going to spend? Each one will not cost vou $4 
million ? 

Dr. Sturverstetn. The costs of these thines have been established 
by our experience. For example, in this JUNO II vehicle program 
we talk about, we know exactly what it will cost because it is priced 
to us already. This is being done by the ABMA organization. 

Mr. Tromas. How many are you going to fire in 1959? How many 
have you fired to the present time in 1959? 

Dr. Stiverstern. Let us take out the chart. 

Mr. Tuomas. How many of them have vou instrumented ? 

Dr. Sriverstetn. In the scientific satellites we show on the chart 
the number of vehicles that will be fired in 1959. 

Mr. Tuomas. Do I have this chart ? 

Dr. Stiverstetn. No, but I can make it available to you. 

Mr. Tuomas. Tell us how many you have fired this year, what pay- 
loads you had in them, where you procured it, what it cost. You 
know more about that than all of us put together. 

Dr. Sruversrern. Fine. We in this year, you will recall, had a fir- 
ing that went past the moon ont into space. This was a JUNO II 
vehicle initially purchased by ARPA. 

Mr. THomas. You did not pay for this job? 

Dr. Stiverstern. We paid for it by transfer of funds from ARPA 
tous. This was one of a series of vehicles contracted for with ABMA 
as a group. You will recall the President asked that five vehicles 
be prepared for shots toward the moon, three of which were JUNO 


Mr. Tromas. What did that one shot cost you? Break it down 
with your instrumentation, fuel, hardware. You do not charge any 
salaries and expenses in here. 

Dr. Stiverstery. No salaries and expenses. This was a contract 
arrangement with ABMA in the case of this one firing. 
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Mr. Tuomas. Who is ABMA ? 

Dr. Strverstern. Army Ballistic Missile Agency at Huntsville. 

Mr. Tuomas. They are the ones who really originated it. There 
was a transfer of funds to you after the show was over and what was 
left. they transferred. 

Mr. Osrertrag. Will the Chairman yield ? 

Mr. Tuomas. Mr. Ostertag. 

Mr. Osrerrac. ARPA transfers the funds to you and then you 
enter a contract with ABMA and you transfer the money to Army. 

Dr. Strverste1N. In this case you recall there was an interim period 
in which ARPA was given authority to conduct the civilian work 
until such time as Congress would establish a civilian agency. 

Mr. Tuomas. What did it cost to do the complete job? What did 
ARPA spend? 

Dr. Sttverstern. It was between $4 and $414 million. 

Mr. THomas. When they shoot the next one, does that cost remain 
the same? When we build an airplane the prototype may cost $30 
or $40 million, but when you build a few, you might get it down to 
between $10 and $12 million. 

Dr. Sitversrern. The payloads in these vehicles are different. 

Mr. Tuomas. The vehicle is not different. 

Dr. Surverstern. The vehicle is the same, but basically we have 
the cost of the vehicle, upper stages, firing costs, payload costs, the 
acquiring of the data, and the analysis of data. 

Mr. Tuomas. Break those down, acquiring data, payload cost, the 
rocket cost itself, et cetera. You have about four big classifications. 
You have everything except salaries and expenses. If it cost $4 mil- 
lion, how is that $4 million divided among those four? 

Dr. Sttverstern. I will have to do this ‘Toughly. 

Mr. Tuomas. You can straighten it out in the record. 

Dr. Stiverste1n. I would say the vehicle and its firing is in the 
order of $2.2 million for the JUNO IT. 

Mr. Tuomas. That isa vehicle and its fuel ? 

Dr. Surversrern. Yes, and the cost of the actual firing operation, the 
launching of it at Cape Canaveral. 

Mr. Tromas. That is salaries and expenses. 

Dr. Suiverstern. To some organization, but to us it is a contract, 
not our people. The payload, I would say, roughly costs in the 
neighborhood of $1,100,000. 

Mr. Tomas. You mean the Van Allen money ? 

Dr. Stiverstern. Not just Van Allen money, it is a matter of put- 
ting it together. This is an instrument that goes into it. This pay- 
load is a package that has to have with it telemetry to return this i in- 
formation to earth. It gets to be a real complicated piece of equip- 
ment. You have seen these. 

Mr. Tuomas. That is $3,200,000. What will happen to the other 
$8 million ? 

Dr. Sirverstetn. $800,000 is associated with the collection of data, 
the analysis of data and workup of the data so that things we have 
learned—— 

Mr. THomas. You have those at your stations. They can take care 
of athousand. You are not going to charge $800,000 for one firing on 
that equipment. 
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Dr. Sirversrern. You ought to be aware that there are many people 
in this business of acquiring data. We have, for example, radio dishes 
at Goldstone picking up data. If we go there after one of these firi ings, 
in one case we found a hundred miles of tape to be analyzed. This is 
the stuff that comes out of the machinery running during the time of 
this firing collecting data. This tape has to be studied to find out what 
the data is. There are stations that have to be located at Puerto Rico 
to find out how this satellite is ejected into its orbit. We have tele- 
mery data picked up throughout the world. 

Mr. Tuomas. You have 10 or 12 stations from the IG Y and you will 
establish 3 or 4 more? 

Dr. Sttverstern. Yes, sir. 

Mr. Tomas. Are you putting this cost in already on it? 

Dr. Strverstern. We have a cost involved in the construction of 
these new stations but we also have a cost for making data available. 

Mr. Tuomas. Is that separate from this? 

Dr. Stiverstern. T want to make sure you recognize it. We do have 
the problem of dealing with the data we get back. There is no sense 
firing these things unless you study the data and make it available. 

Mr. THomas. Youareright. You have $800,000 here. 

Dr. Stiverstern. Appr oximately. 

Mr. Tomas. I imagine that is about $700,000 on the plus side, 
is it not? 

Dr. Stiverstetn. I think you are wrong about that. 

Mr. Tuomas. You are not buying thisequipment. You have already 
bought it. If you were buying it, I would say so. This is all rental 
money, is itnot? Do you buy it or rent it? 

Dr. Stiverstetn. Computing equipment ? 

Mr. Tuomas. Yes. 

Dr. SriverstE1n. You rent that, of course. That data gets handled 
in several places. It needs to be handled first by reduction from 
the electronic impulses sent out by the satellites. These are fed into a 
machine and reduced so that we call it a rough reduction of data. 
After that they go out to the investigator to be studied so he can 
abstract the information from these data and from calculations he has 
made previously. 

Mr. Tuomas. That comes under salaries and expenses now. 

Dr. Sriverstetn. No, sir. These analyses are done by contract. 

Mr. Wyatt. For example, Dr. Van Allen will do the final reduction 
on the data of the experiment he is responsible for. 

Mr. Tuomas. Himself? 

Mr. Wyatt. Himself, or his staff people working with him at. the 
University of Iowa will reduce the data. We furnish him with the 
initially reduced raw data. 

Mr. Tomas. Do you do it on a yard basis? 

Dr. Stnverstetn. It really comes down to a matter of how many 
peonle are involved in the whole process and our best way of getting 
at this information is what it is costing us to get it done. We have 
several different. groups working on this. 

Mr. Tromas. You have this tape. It is liable to be a counle thou- 
sand yards or 5,000 vards. What yardstick do you go bv? 

Dr. Strverstern. We pay what it takes to do the job. We have no 
other yardstick. In some cases it is less, some more. For example, 
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ou might find some of this data is of no interest, you pass up yards 
of it. Other parts, you need it all. We do have knowledge as to 
what it costs because of what it has cost in the past. We have no 
better ground than that. 

Mr. Tuomas. What did it cost you to analyze your data on the big 
firing you did, your JUPITER? 

Dr. Strverstern. The JUNO was about $700,000 to $800,000 in the 
breakdown I have given you. This is for completion of the project. 

Mr. Tuomas. How would you break down that figure ? 

Dr. Strverstern. I do not know that I can break it down much 
further without digging into the detailed records. 

Mr. Tuomas. You do not mind if we do a little guessing with you? 

Dr. SILVERSTEIN. Yes. 

Mr. Tuomas. You guessed $22,800,000. Suppose we guess. 

Dr. SttversTe1n. I do not think this is guess. 

Mr. Tuomas. You mean it is pretty accurate? 

Dr. Strverstetn. I think it is quite accurate. 


LUNAR PROBES 


Mr. Tuomas. Take your lunar probe, pages 238, 239, 340, and 241; 
give your breakdown. We will insert them at this point. 
(The pages referred to follow:) 


LUNAR PROBES 
IMT UMN A ec crear since cei ani astigew a gctaldance tie vantage $7, 720, 750 
SL PON Le aos need nansanicinianglieaiaieranenigeenae Maen 7, 140, 000 


1. Objectives 


To develop vehicles and associated systems with advancing capabilities for 
the scientific investigation of space phenomena out to the distance of the moon 
and of the moon itself; and to utilize such vehicles for the acquisition of funda- 
mental information on the radiation field, and particle properties of cislunar 
space, and on the mass, configuration, surface details and composition, structural 
features and dynamics, atmospheric composition and density, magnetic and 
gravitational fields, radioactivity, biological systems, and other scientific charac- 
teristics of the moon. 


2. Justification 


Recent investigations in the space regions within an earth radius of the sur- 
face by means of vertical sounding rockets and earth satellites have already 
greatly extended man’s knowledge of physical and chemical phenomena constitut- 
Ing the earth’s environment and exposed important new processes that warrant 
more detailed investigation. Information of this type is a basic requirement 
for the understanding of problems concerning meteorology, communications, 
cosmology and biophysics. Advancement of knowledge in these areas will re- 
quire, in addition to an intensification of sounding rocket and earth satellite 
investigations, an extension of environmental measurements to much greater 
distances from the earth. 

As part of this outer environment, and as our nearest major body in the solar 
system, the moon itself offers important potentialities for better understanding 
of historic and contemporary phenomena of the solar system and for clarifica- 
tion of some basic physical, chemical, and biological concepts that are funda- 
mental to modern science. 

Space flight systems can provide a revolutionary capability for investigation 
of such problems. A prominent phase of the NASA space flight program will, 
accordingly, be directed to the development and utilization of space vehicles for 
a advancement of scientific knowledge concerning cislunar space and the moon 
itself. 
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8. Program phasing 


As approved by the President, the DOD Advanced Research Projects Agency 
undertook the development and construction of three THOR-ABLE and two 
JUNO II lunar and cislunar space probes. On establishment of the NASA these 
projects were assigned for final funding by the NASA during the fiscal year 
1959. ‘These probes are permitting evaluation of initial problems associated 
with the placing of space vehicles in circumlunar trajectories and in loose 
satellite-like orbits about the moon, and should provide some preliminary in- 
formation on the environmental characteristics of cislunar space and, possibly, 
certain gross characteristics of the moon itself. 

During the fiscal year 1959, work will be initiated on the development of ad- 
vanced probes with improved capabilities for conducting cislunar space investi- 
gations and for evaluating the problems involved in establishing vehicles in 
more precise lunar orbits as the first step in acquiring more detailed informa- 
tion on lunar characteristics. Advancement of the technology of midcourse 
guidance and long-distance data transmission is basic to the success of this 
mission and emphasis will be placed on the resolution of these problems. 

The project will be continued in the fiscal year 1960, and as system develop- 
ment is completed, launchings of precision lunar orbiters will be scheduled. In 
addition to the demonstration of vehicular capabilities, such probes should 
provide advanced information on cislunar and lunar magnetic fields, micro- 
meteoritic distributions, and radiation and cosmic particle properties. It is 
hoped that improved information on lunar mass will be provided and _ high- 
resolution mapping of the moon’s surface achieved. 

Studies and preliminary development projects will be undertaken in the fiscal 
year 1959 and extended in the fiscal year 1960 to acquire technology for a more 
advanced lunar vehicle with a capability for executing a controlled lunar land- 
ing. Such a vehicle would provide important potentialities for detailed scientific 
exploration of local physical, chemical, and biological characteristics of the 
moon. Investigations of terminal guidance systems, orientation devices, landing 
controls and motors, robot erecting and experiment mechanisms, and special 
scientific sensors will be required. It is not expected that such vehicles will be 
available for launching before 1961. 


4. Program costs 


Fiscal year Fiscal year 
1959 5 





Scientific and technical studies: 
Basic investigations to develop advanced mid-course guidance, orienta- | 
tion, scientific sensor, command control and data handling and trans- | 
mission components and systems _-- as sods Sahih | $57! 5, 000 | $1, 000, 000 
Basic investigations to develop terminal guide ince systems, landing 
controls and motors, robot mechanisms, and special scientific sensors for 
vera landing vehicles ___-_- ; 300, 000 800, 000 
Prototypes and operational hardw are: 
Balance of funding for construction and flight tests of three Thor-Able and 
two Juno II lunar probes tr ansferred from ARPA. a 4, 810, 000 
Research, development, and construction of advance d mid-course | 
guidance and control, scientific sensors, and data handling and trans- | | 
mission systems for lunar probe payloads----.........-..---.------ ---| , 500, 750 3, 100, 000 
Operations and technical services: 
Assembly and launch of experimental vehicles and data een. 
reduction, and analysis x ciao aS ad mate 285, 000 | , 240, 000 
Supplies, equipment, repairs, and alterations. _.--_.- samdaae 250, 000° 1 000, 000 


Sinaia oecdiecdaiad aoe cage 720, 750 7, 140, 000 





Mr. Tuomas. Where did your 1959 funds come from; where and 
how much? Arethese transferred funds? 

Mr. Wyatt. Part of them, sir. 

Mr. Tuomas. Are these transferred funds or your 1959 funds? 

Mr. Umer. As you know, approximately $154 million of our total 
R. & D. budget this year comes from tr: ansferred money; $57.8 mil- 
lion of that came from the Air Force, $67.2 million from ARPA, a 
little over $25 million from the Navy on the VANGUARD program, 
about $4 million from the Army. 





fency 

two 
these 
year 
iated 
loose 
y in- 
sibly, 


f ad- 
esti- 
‘s in 
rma- 
urse 
this 


plop- 
. In 
ould 
icro- 
It is 
1igh- 


iscal 
nore 
and- 
tific 

the 
ding 
cial 
ll be 


0, 000 


10, 000 


123 


Mr. Tuomas. The answer is it is all transferred funds? 

Mr. Utmer. Not necessarily all, but a good part of it comes from 
transferred money : 

Mr. Tuomas. It is bound to. 

Mr. Utmer. $154 million out of the $204 million. 

Mr. Tuomas. Your scientific satellites, that is bound to come from 
transferred money. 

What was given you last year in the research and development 
appropriation 

Mr. Utmer. $50 million. 

Mr. Tuomas. You have just about used that $50 million for the 
programs in this book now. From here on it is bound to come out 
of the transferr ed funds. 

Mr. Utmer. Fair enough. 

Mr. THomas ( (reading) | : 

To develop vehicles and associated systelus with advancing capabilities for 
the scientific investigation of space phenomena out to the distance of the moon 
and of the moon itself; and utilize such vehicles for the acquisition of funda- 
mental information on the radiation, field, and particle properties of cislunar 
space, and on the mass, configuration, surface details and composition, structural 
features and dynamics, atmospheric composition and density, magnetic and 
gravitational fields, radioactivity, biological systems, and other scientific char- 
acteristics of the moon. 

Recent investigations in the space regions within an earth radius of the surface 
by means of vertical sounding rockets and earth satellites have already greatly 
extended man’s knowledge of physical and chemical phenomena constituting the 
earth’s environment and exposed important new processes that warrant more 
detailed investigation. Information of this type is a basic requirement for the 
understanding of problems concerning meteorology, communications, cosmology, 
and biophysics. 


It might be worth reading this: 


Space flight systems can provide a revolutionary capability for investigation of 
such problems. A prominent phase of the NASA space flight program will, 
accordingly, be directed to the development and utilization of space vehicles for 
the advancement of scientific knowledge concerning cislunar space and the moon 
itself. 

As approved by the President, the DOD Advanced Research Projects Agency 
undertook the development and the construction of three THOR-ABLE and two 
JUNO II lunar and cislunar space probes. On establishment of the NASA these 
projects were assigned for final funding by the NASA during the fiscal year 1959. 
These probes are permitting evaluation of initial problems— 
and soon. 

You set out your project down here: 

During the fiscal year 1959, work will be initiated on the development of ad- 
vanced probes with improved capabilities— 

How many have you done to date? 

Dr. Surverstein. There were five attempts to reach the moon, two 
of them could be considered only partially successful, one went out to 
63,000 miles, one to 71,000 miles, and one went past the moon. 

Mr. Tuomas. Did the 62,000- and 71,000-mile shots occur after we 
took over? 

Dr. Sirverstern. After NASA took over. 

Mr. THomas. I said “we.” 

Dr. SILVERSTEIN. We. 

Mr. Yares. Is this third one in orbit around the sun? 

Dr. Stnversrern. Yes, sir. 
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Mr. Botanp. Do you know that it is now orbiting? Do you get 
information from it now ? 

Dr. SttversTein. We get no information, but it has to orbit. In 
space it has to follow the laws of spatial mechanics. 

Mr. Boranp. It is going to orbit forever? 

Dr. Strverste1n. Yes, unless it is in some fashion knocked out by a 
meteorite larger than it is. 

Mr. Tuomas. There is no friction to disintegrate it? How do you 
know? Have you been there recently? If we know these things, 
why send them up ? 

Mr. Wyarr. That is why we want to send some of these things up. 

Mr. Ansorr. Eventually, it would probably evaporate. 

Mr. Yates. How many ‘Years? 

Mr. Asporr. If we knew that, we would not have to find out. 

Mr. Tuomas. What material did you make it out of? Was it 
titanium, plated with gold, or what ? 

Dr. StiverstTern. Titanium plated with gold. 

Mr. Ruopes. Pretty expensive stuff. 

Dr. StrverstErn. The case is the least expensive part of it. 

Mr. THomas. What was the object in using those two metals? 

Dr. Strverstern. Titanium is strong and hight. Gold was used be- 
cause the surface was part of the antenna system and was a conductor. 

Mr. Tuomas. That titanium is for your toughness, strength, and 


lightness 2 
Dr. Surverstern. Yes, sir. 
Dr. Grennan. That is the shot that we were able to get intelligence 


back from for 406,000 miles with a unit that weighed only 13.4 pounds. 
That is in comparison with the Russians. Their unit weighed 794 
pounds, they say, and they went out to about 370,000 miles with 
their transmission. 

Mr. Tuomas. How far? 

Dr. GLENNAN. 32,000 miles less. 

Mr. THomas. And how much weight ? 

Dr. GLennaNn. They had about 60 times as much weight. 

Mr. Tuomas. All it proves is they have a greater thrust. It does 
not prove the instrumentation was any good. 


The project will be continued in the fiscal year 1960, and as system develop- 
ment is completed, launchings of precision lunar orbiters will be scheduled. In 
addition to the demonstration of vehicular capabilities, such probes should 
provide advanced information on cislunar and lunar magnetic fields, micro- 
meteoritic distributions, and radiations and cosmic particle properties. It is 
hoped that improved information on lunar mass will be provided and high 
resolution mapping of the moon’s surface achieved. 

Studies and preliminary development projects will be undertaken in the 
fiscal year 1959 and extended in the fiscal year 1960 to acquire technology for 
a more advanced lunar vehicle with a capability for executing a controlled lunar 
landing. Such a vehicle would provide important potentialities for detailed 
scientific exploration of local physical, chemical, and biological characteristics 
of the moon. Investigations of terminal guidance systems, orientation devices, 
landing controls and motors, robot erecting and experiment mechanisms, and 
special scientific sensors will be required. It is not expected that such vehicles 
will be available for launching before 1961. 


You set out a bunch of figures. What are the figures here? I have 
down here, Dr. Van Allen, $3,100,000. You say “Basic investigations 
to develop advanced midcourse guidance, $1 million.” You spent 
$575,000. Is that a one-shot proposition ¢ 








va 


you 
1gs, 


up. 


be- 
‘or. 
ind 


nce 
ds. 
194 
ith 


— 





125 


Mr. Wyatt. No, sir; this is basic study of the problem area. The 
midcourse guidance refers to the fact that after you get part way out 
to the moon you verify whether you are on the right path or not, and if 
you are not, you correct the path at that point. You do it in midcourse 
as soon as you can so that you do not carry this guidance weight 
farther. 

Mr. Tomas. How did you spend $575,000 on that proposition 

Mr. Wyatt. This goes into applied research and development con- 
tracts. The principles we need first to learn and then we need to get 
lightweight effective guidance systems; and finally, get this guidance 
intelligence incorporated in the space vehicle system. 

Mr. Umer. This would be several contracts. 

Mr. Tuomas (reading) : 

Basic investigations to develop terminal guidance systems, landing controls 
and motors, robot mechanisms, and special scientific sensors for lunar land- 
ing vehicles. 

You must have a half dozen contracts here. 

Mr. Utmer. It could well be that many. 

Mr. Tuomas. How much of the $7% million from last year have you 
obligated ? 

Mr. Utmer. About $5 million. 

Mr. Tuomas. Whoare your contractors ? 

Mr. Umer. The AOMC of the Army, the Ballistic Missiles Divi- 
sion of the Air Force, the Navy, and the Bureau of Standards. 

Mr. Tuomas. Ballistic Missiles Division of what ? 

Mr. Utmer. Air Force. 

Mr. Tuomas. Where do they do the work ? 

Mr. Umer. Primarily at Douglas Aircraft and the Space Tech- 
nology Laboratories. Then there isthe AOMC of the Army at Hunts- 
ville; we have a contract with the Office of Naval Research and with 
the Naval Ordnance Test Station at Inyokern, Calif. 

Mr. THomas. What was the sum total of your contracts? 

Mr. Utmer. $4.96 million. 

Mr. TuHomas. Where were the two big ones? 

Mr. Utmer. AOMC, Army, and the Ballistic Missile Division of 
the Air Force, for a total of $4.6 million. 

Dr. Strversrern. You will recall that the two firings toward the 
moon we completed paying for in 1959 were made by the Army and 
three of them were made by the Air Force. 

Dr. GLeNNAN. Using THOR vehicles. 

Dr. Strverstern. These firings were made after NASA took over 
the programs. 

Mr. Tuomas. These are transferred funds? 

Dr. Sttverste1n. Yes, sir. 

Mr. Tuomas. Is this a continuing proposition here on your guid- 
ance system ? 

Dr. StiversTe1n. This is a small downpayment in this area. I do 
not know whether you are familiar with the amount of money spent in 
guidance for things such as ballistic missiles . 

Mr. Tuomas. How much is it ? 

Dr. Suiverstern. Hundreds of millions of dollars spent in this area. 
Our space guidance systems must in a sense be more advanced than 
those systems. 
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Mr. THomas. How are they guided? Explain in your own way. 
You fire one of these missiles and are going to try to reach the moon. 
How do you guide it. 

Dr. Stiverstern. You start off by establishing the path you want 
the missile to follow. Then your first booster, for example, has within 
it a guidance system made up initially of a gyroscopic table, which 
will always hold its plane of reference with respect to the initial set- 
ting. You have seen gyroscopes that will always stay in the same 
plane at which they are set. You program a flight with reference to 
this fixed platform, you program a certain motion of the vehicle, 
As it moves along its flight path, this program is arranged to move 
the rocket motors to apply a thrust in a certain direction so that you 
guide the vehicle along this set program. 

You guide it into this orbit or into this trajectory if you want the 
thing to fly. 

Mr. Tuomas. It carries its own guidance system ? 

Dr. Siversrrrn. Yes, sir. Currently the position we are in is that 
after the first vehicle fires and the rocket motor stops burning we have 
been spinning the upper stages and, in a sense, making a gyroscope 
out of the upper stages by spinning them. After they once release 
from the main booster, they no longer have guidance in them. What- 
ever they have as ouid: ance is established at the moment of separation. 

In our advanced vehicles that we are developing now we want more 
accuracy than we can establish by this principle, so we are putting a 
guidance system in this upper stage. 

Mr. Tuomas. So it is controlled all the way ? 

Dr. Stnverstern. All the way. We missed the moon the last time 
by 37,000 miles. We want to do better than that. You cannot do 
better than that using these old- style vehicles. We have to get guid- 
ance in the upper stages. We know how to do it generally, but there 
are major developments of hardware between knowing how to do it 
and doing it. 

Mr. Tuomas. Suppose that missile gets too far off the track and 
you want to explode it and bring it down. How do you do it? 

Dr. Srrversrern. You put an explosive charge in and have a com- 
mand radio. You send a signal from the ground by radio to the 
missile and say, essentially, “Light the fuse.” This turns the keys 
in the explosive and blows up the v vehicle. 

Mr. Tuomas. $1,240,000 for acquisition, reduction, and analysis of 
your data. Of course, that is a guess figure. What about your sup- 
plies, equipment, repairs, alterations, in round figures of a million 
dollars? How do you arrive at that figure ? 

Dr. Stiverstern. This is based on experience. 

Mr. Tuomas. You have only fired two, and you figure on the basis 
of firing two? You are going to fire how many with this $7 million, 
six or eight or five ? 

Dr. Strverstern. There will be from these funds some five payloads 
developed. 

DEEP 


SPACE PROBES 








Mr. Tromas. Deep space probes. Put pages 242, 243, and 244 in 
the record. 
(The pages referred to follow:) 
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DrEEP-SPACE PROBES 


We CD BO csc rg a Scarttaaeell rasan ceeds dais geadceriremnmennaanaeenniete $17, 791, 000 
RANE Rm 20 sass sndlnsbsaink vb db aiid cil Rhine es abelian aa 6, 803, 500 


1. Objectives 

To develop vehicles and associated systems with advancing capabilities for 
the scientific exploration and evaluation of deep-space phenomena ; and to utilize 
such vehicles for the acquisition of fundamental information on the constituents, 
processes, and characteristics of the solar system, particularly as they influence 
the geophysical, astrophysical, and cosmological sciences. 


2. Justification 

Man’s effort to identify, understand, predict, use, and possibly control ele- 
ments of his natural environment must take into account the numerous factors 
and influences associnted with the cosmic domain. Until recently, progress 
along these lines has been subject to the limitations imposed by remote observa- 
tions and indirect measurements. Space flight vehicles now offer an important 
research capability for circumventing many of these limitations and thereby 
permitting verification, clarification, and vast extension of existing information 
on space phenomena. 

In particular, instrumented vehicles of appropriate design may explore the 
variation of pertinent physical and chemical characteristics of space with dis- 
tance from the sun and provide a wealth of fundamental information on the 
spatial distribution, nature, magnitude, dynamics, temporal variations, and 
interactions of micrometeorites, energetic particles, electromagnetic radiations, 
magnetic fields, electrons, ions, hydrogen, and the sun’s atmosphere in the solar 
system, and on their relation to phenomena experienced on earth. Investiga- 
tions of the major bodies of the solar system themselves should provide further 
insight into the relative characteristics of various components of the system, 
the influence of particular environments on planetary physics, chemistry, and 
biology, and on the historic and contemporary processes of the solar system. 


3. Program phasing 

During the fiscal year 1959 a project is being undertaken to develop an initial 
vehicular system with potentialities for flight to the vicinity of the Venus orbit 
on essentially a minimum-energy trajectory. Two vehicles, one based on the 
THGR-ABLE and the other on the ATLAS-ABLE propulsion systems will be 
constructed. It is anticipated that guidance, tracking, and data transmission 
will be crucial to this operation. Accordingly, while it is planned that some 
scientific instrumentation will be carried to provide preliminary information 
on radiation, particle, and field characteristics along the flight path of the 
vehicle, considerable emphasis will be placed on the demonstration and evalu- 
ation of system requirements for future deep-space experiments. Concurrently, 
study and development projects will be undertaken to provide improved vehicu- 
lar subsystems and operating techniques with refined and extended capabilities 
for more advanced experiments. 

During the fiscal year 1960 the VEGA vehicle system will be under develop- 
ment. Such a vehicle will make possible a wider range of scientific missions 
by offering a greater payload carrying capacity, and/or sufficient energy to 
penetrate to greater distances toward or away from the sun. Development and 
construction of the advanced guidance, the instrumentation, and the data han- 
dling and data transmission systems which will be used in the payloads for 
such missions will also be undertaken. It is not expected that the advanced 
probes will be available for launching before 1961. 
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4. Program costs 








i - 
| Fiseal year | Fiscal year 
1959 | 1960 





Scientific and technical studies 
Investigations of advanced midcourse guidance and control, tracking, | 
| 


and data handling and transmission systems | $840, 000 $850, 000 
Investigations of scientific instrumentation for evaluating planetary and | 
deep space characteristics 800, 000 800, 000 


Prototypes and ope: ational hardware 
Development, construction, and launch of initial THOR-ABLE and 


A TLAS-ABLE deep space probes (2 8, 990, 000 | _- z 
Development of advanced mideourse guidance and control, data han | 

dling and transmission and instrumentation systems for deep space | | 

payloads 6, 401, 000 3, 653, 500 





Operations and technical services 
Assembly and launch of experimental vehicles and data acquisition, 


reduction and analysis | 600, 000 1, 000, 000 
Supplies, equipment, repairs, and alterations -- 5 160, 000 500, 000 
; | enemas 

Total. 4 sea needing de terial a ‘ nee 17, 791, 000 | 6, 803, 500 


Mr. Tuomas (reading) : 


To develop vehicles and associated systems with advancing capabilities for 
the scientific exploration and evaluation of deep space phenomena; and to 
utilize such vehicles for the acquisition of fundamental information on the 
eonstituents, processes, and characteristics of the solar system, particularly 
as they influence the geophysical, astrophysical, and cosmological sciences. 

Man’s effort to identify, understand, predict, use, and possibly control ele- 
ments of his natural environment must take into account the numerous factors 
and influences associated with the cosmic domain. Until recently progress 
along these lines has been subject to the limitations imposed by remote obser- 
vations and indirect measurements. Space flight vehicles now offer an impor- 
tant research capability for circumventing many of these limitations and there 
by permitting verification, clarification, and vast extension of existing informa- 
tion on space phenomena. 


Last year you spent $17,791,000, this year $6,803,500. Did you 
produce very much of interest to you last year? You say on page 


243: 


During the fiscal year 1959 a project is being undertaken to develop an 
initial vehicular system with potentialities for flight to the vicinity of the 
Venus orbit on essentially a minimum-energy trajectory. Two vehicles, one 
based on the THOR-ABLE and the other on the ATLAS-ABLE propulsion sys- 
tems will be constructed. It is anticipated that guidance, tracking, and data 
transmission will be crucial to this operation. Accordingly, while it is planned 
that some scientific instrumentation will be carried to provide preliminary 
information on radiation, particle, and field characteristics along the flight path 
of the vehicle, considerable emphasis will be placed on the demonstration and 
evaluation of system requirements for future deep-space experiments. Con- 
currently, study and development projects will be undertaken to provide im- 
proved vehicular subsystems and operating techniques with refined and extended 
capabilities for more advanced experiments. 

During the fiscal year 1960 the VEGA vehicle system will be under devel- 
opment. Such a vehicle will make possible a wider range of scientific missions 
by offering a greater payload carrying capacity and/or sufficient energy to 
penetrate to greater distances toward or away from the sun. Development and 
construction of the advanced guidance, the instrumentation, and the data 
handling and data transmission systems which will be used in the payloads for 
such missions will also be undertaken. It is not expected that the advanced 
probes will be available for launching before 1961. 
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How far are we going on this one? We went past the moon on 
the others. How much farther ? 

Dr. Strverstern. If we try to go to Venus we talk about total dis- 
tances that can be in the order of 

Mr. Tuomas. With the VEGA you are going past Venus. 

Dr. Stiversrern. With the VEGA perhaps one of the first missions 
might be aimed toward Mars. 

Mr. Tuomas. The reason you jump from $17,791,000 is you have 
two in 1959. Next year you are going to reduce the unit cost and are 
going farther and have a little bigger thrust, more instrumentation. 
You will use one, but you will cut your unit cost down to less than 
$7 million; is that correct ? 

Dr. Suversrern. I think there is some explanation needed here for 
the difference in these costs. In this 1959 budget we carried within 
the framework of the budget the vehicles that were used for the firings. 

Mr. Tuomas. Did ARPA start this 1959 project for you? 

Dr. SitversTern. Yes. 

Mr. Tuomas. You inherited it from them? This is Army—Dr. von 
Braun ¢ 

Mr. Wyarr. No, sir; this is Air Force Ballistic Missile Division, 
THOR and ATLAS vehicles. Dr. von Braun works with the 
JUPITER vehicles. 

Mr. Tuomas. Who were the scientists responsible on this program ? 

Mr. Wyatt. The Space Technology Laboratory. 

Dr. Drypen. Louis Dunn. 

Mr. Yares. Does the Air Force have anybody to compare with Dr. 
von Braun to whom they point ? 

Mr. Tuomas. They think Dunn is good, too. 

Dr. Guennan. And Andrew Mettler. 

Dr. Sitverstern. This is the organization that Jimmy Doolittle is 
heading up now. 

Mr. THomas. What do you mean ? 

Dr. Stirverstetn. He is chairman of the Space Technology Labora- 
tory organization. 

Mr. Tomas. Is this all by contract with him or with his organ- 
ization ? 

Dr. Strverstewn. The work we are doing here is a contract with 
the Ballistic Missile Division. The Space ‘Tee ‘thnology Laboratories 
serve as a technical arm of the Ballistic Missile Division. 

Mr. Tuomas. Where does General Doolittle come in? I notice he 
used to be on our advisory committee. How did the Air Force spend 
their $18 million for this project? Was it in their own laboratories 
or did they make a contract with a private company to do this work 
in 1959 

Dr. Strversrern. The project is made up of anumber of parts. For 
example, there are THOR boosters. These were purchased from 
Douglas Aircraft Corp. The second stage is a rocket engine system 
built by Aerojet Corp. This was contr acted with them. The third 
stage is by the Allegheny Ballistic Missiles Group and the contract 
was with them for the third st: ge. 

The Space Technology Laboratories put these different pieces to- 
gether, connected them together, and put in them the guidance 
System. 
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Mr. Tuomas. How would you say salaries and expenses compared 
with the cost of the material, the boosters, the three separate rockets, 
et cetera? Would that be 60-40, 50-50, or what ? 

Dr. SitversTein. I would say ‘salaries and expenses 

Mr. Tuomas. At the laboratory. 

Dr. Sutverstern. At the laboratory they were probably 30 percent. 

Mr. Tuomas. A third ? 

Dr. Sutversten. Thirty percent of the effort. 

Mr. ‘Tuomas. Where will you spend your $6,800,000? Is that with 
General Doolittle ? 

Mr. Wyarr. There will be three VEGA payloads and vehicles 
represented. 

Mr. Tromas. Where will this money be spent ? 

Dr. Sitversrein. This money will be spent in different places. The 
payloads for these vehicles will probably be integrated at our Jet 
Propulsion Laboratory. The instruments will be obtained from 
different sources throughout the countr y. 

Mr. Tuomas. No salaries and expense money in here, no part of 
the $6 million / 

Dr. SuveRSTEIN. No. 

Mr. Tuomas. This is for materials? 

Dr. Sunversrern. Yes, sir. Are we talking about $6 million? 

Mr. ‘Tuomas. $6,803,500. 

Dr. Sitversrein. No salaries and expenses. All by contract. 

Mr. Tomas. Where does General Doolittle’s company come in? 

Mr. Wyarr. On the 1959 expenditures. 

Mr. THomas. Where? 

Mr. Wyarr. The $8,990,000 item on page 244 and $7,120,000 on 
page 236 under “Scientific satellites.” 

Mr. Tuomas. Prototypes? 

Mr. Wvyarr. Development, construction and launch of initial 
THOR-ABLE and ATLAS-ABLE deep-space probes, as shown 
under “Prototypes and operational hardware.” 

Dr. Drypen. Doolittle just joined the company a few months ago 
as chairman of the board. 

Mr. Tuomas. What is the name of the company ? 

Dr. Drypen. Space Technology Laboratories. 

Mr. Tuomas. Where is it located ? 

Dr. GLENNAN. California. 

Mr. Yares. Is this a new company ? 

Dr. GLENN: AN, This is the fallout of Thompson-Ramo-Wooldridge. 
They separated it out. Probably they will sell it. 

Mr. Tuomas. How much business is this crowd getting out of 
NASA? 

Dr. GLENNAN. Just what you saw there. 

Mr. Tuomas. No more? 

Dr. Drypen. We have no contract directly with them. We have 
contracts with the Ballistic Missile Division, and the Ballistic Mis- 
sile Division has subcontracts to them for some parts. 

Mr. Wyatt. $8.99 million does not all go to STL. Part goes to 
BMD, part to Douglas for THOR, part to Convair for the ATLAS. 

Dr. GLENNAN. We have no contract directly with STL. They are 
a captive organization used pretty completely by the Ballistic Missile 








th 


es 


he 
m 


of 


on 


al 


Vii 


xO 


re. 


of 





131 


Division of the Air Force. They are the systems management group 
for them on their missile work. 

Mr. Tuomas. It is a unit of Ramo-Wooldridge, then ? 

Dr. GLENNAN. It was the unit of Ramo-Wooldridge, and the cor- 
porate structure was quite changed, I believe, and Space Technology 
Laboratories is an independent ‘subsidiary of what is now known as 
Thompson-Ramo-Wooldridge. 

Mr. Ruopes. It appears from the amount of money being spent 
that you are slowing up your deep-space probes and your lunar probes, 
in 1960. Isthat true and, if so, what is the reason ? 

Dr. Stiverstern. I mentioned earlier that in our 1959 funding the 
vehicles were existing vehicles. They were items that could be pur- 
chased from off-the-shelf. 

We have carried the existing vehicles within the total funding 
for this item. In our 1960 program, the newer vehicles are shown 
separately in the latter part of the R. & D. program, the last set of 
items. 

Mr. Ruopes. What is the total figure corresponding to your 1959 
figure for deep-space probes; $17,791,000 ? 

Dr. Srverstetn. I would have to add this number up. I think 
we can add this up. 

Mr. Wyarr. If we approximate on the initial set of VEGAS, in- 
cluding the development costs of these VEGAS, they will run about 
$10 million apiece. That is $30 million for three VEGAS plus the 
sum shown here, $36 million. 

Mr. Sereert. It might help to look on page 244. The figure of 
$30 million that Mr. Wyatt gave for the new VEGAS is comparable 
to the figure for existing vehicles in the middle of that page under 
“Prototype and operational hardware, $8,990,000.” That is the cost 
of the basic boosters for the payloads. 

Mr. THomas. What should it be for three VEGAS? 

Mr. Setrert. You have to add in the developmental costs to build 
these VEGAS for the first time. They cost much more. It takes 
the $10 million per vehicle that we talked about to get a much larger 
payload. This is not a slow-up of this program. Actually it is a 
substantial progress toward bigger and more useful payloads. 

Mr. Tuomas. $17.8 million expenditure, $30 to $36 million instead. 
What did you get for your $18 million this year? 

Mr. Wyatt. We have not yet launched the vehicle. 

Dr. StrversTern. You start the vehicles one year and fire them the 
next. 

Mr. Tuomas. When are you going to fire these two? I thought 
you had already fired one. 

Dr. Stiverste1n. No, sir; none of these. 

Dr. GLENNAN. We still hope to fire them this fiscal year, but we 
may not be able to. J think it is important to point out we have tried 
to get away from setting dates and then lighting the fuse on the 
things just to match those dates. 

Mr. Troomas. And then have the newspapers breathing down your 
neck, 

Dr. GLENNAN. We are trying to control this on a good, sound en- 
gineering basis so when we think we have a better than even chance of 
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getting back the information we set out to get, we will launch, but 
until that time we will not. 

Mr. Tuomas. What did we gain specifically out of the one we shot 
past the moon. What was that the height? 

Dr. Stiverstern. The last one went past the moon and this is out in 
space now way past the moon, which is 280,000 miles away. 

Mr. Tuomas. What did we learn? What instrumentation did we 
have in it? What do we hope to get out of the VEGAS and out of the 
one immediately preceding the VEGAS? This is the ultimate step, 
is it not? 

Dr. Drypen. Dr. Van Allen just reported on this to the Academy at 
the meeting yesterday and there is an article in the morning paper 
and in Time magazine. 

On the last shot we discovered that the inner radiation belt had 
about the same intensity as before, about the same dimensions. 

Mr. Tuomas. Is there anything other than the Van Allen two belts? 

Dr. Drypen. He found the outer belt had changed from the time of 
the last firing and is connected with an eruption from the sun. He 
found the new information is that the outer radiation belt extended 
to much greater distances, higher intensities, and that this is related to 
an eruption from the sun. There is a direct connection between con- 
ditions on the sun and the extent and intensity of the second radiation 
belt. This is what was discovered about the radiation belt. There 
are other findings that I do not know that I recall. There was, of 
course, some instrumentation on micrometeorites which has not shown 
any difference. 

Mr. Tuomas. What about wind current and temperatures 

Dr. ts YDEN. This is out into space, out through our roe re. 

Dr. Guennan. Is not the point we should m: ake with the Chairman 
that what is bothering you 1s you fire one of these things, get all the 
information, why do you do it over again? It is just because the con- 
ditions which we are trying to study change with latitude, they change 
with the activity on the sun, we do not know what else they change 
with. But if we are going to understand the conditions in the outer 
atmosphere or outer space, we must really make quite a number of 
firings at different times of year, different times of day, whatever it 
may be. 

Mr. Tromas. You learn just what you are instrumented to get and 
you cannot put all your instruments in one load, can you ? 

Dr. GLENNAN. No, sir 

Mr. THomas. What was the rocket instrumented to find out which 
went past the moon ? 

Dr. — There were basically three instruments aboard. 
The mo st Import: unt was, I think, discussed by Dr. Dryde i, the cosmic 
ray instrumentation, which was designed to tell us the information on 
this outer belt and beyond. We want to know how far out this radia- 
tion extends, and is there some pickup at the moon ¢ 

The see ond thing aboard was a device which was being tried for the 
first time in anticipation of later programs. For example, we will 
want to take pictures of the moon and there is a small television camera 
being developed currently that will be used in later firings, so we 
can get these pictures as we orbit the moon of the back side of the moon 
and get the detail of the moon’s surface more accurately. 
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There was a trigger device aboard which was being investigated. 
This was arranged to open when it passed within a certain distance of 
the moon, ‘This was another instrument aboard. 

The third thing we were interested in was to investigate the com- 
munication problems between distant vehicles and the earth, to find 
out how far we could go out and see whether, with the amount of 
power we had aboard the satellite, we could communicate from these 
distances. 

Mr. THomas. Are you going to make obsolete these big telescopes 
we have in England, Arizona, and West Virginia ? 

Dr. Sirverstern. I do not think we will make these obsolete. They 
are simply a different arm of the science. 

Mr. THomas. You are trying to gain the same piece of information, 
are you not, more of what the moon looks like? If you can do it on 
the ground with a telescope, why go 250,000 miles to try to do the 
same job? 

Dr. Sinverstern. For example, a radio telescope, as an instrument, is 
not looking so much at the moon but at the distant galaxies and at- 
tempting to discover the radiations coming to us down to the earth 
from the distant galaxies. 

The particular dish in West Virginia has another purpose, essen- 
tially a military mission. It is disassociated basically from the scien- 
tific area we are working in. 


VAN ALLEN RADIATION BELT 


Dr. Drypen. To complete what we learned, Van Allen had a 
shielded cosmic Geiger counter as well as one which was unshielded. 
He found less than one-sixth inch of lead was sufficient to protect 
against this radiation in the outer belt, which is generated by the sun. 
But he also found that the inner belt was far more penetrating and it 
would take much more shielding to protect against the inner than the 
outer belt. 

Mr. THomas. How did he gather that information ? 

Dr. Drypen. He had two tubes, one of which had a shield of lead 
around it, and he found when the vehicle was passing through the 
innermost belt the two read about the same, very little reduction, 
but when he got to the outer radiation belt—— 

Mr. Tuomas. This was transmitted back ? 

Dr. Drypen. Yes, by telemetering to the ground. 

As to the transmission mechanics, the radio transmitter had a 
device to measure power and telemetered to earth; by measuring 
the intensities of the received signal, they could compare what they 
actually got with what they computed theoretically to see if Race 
were unforeseen losses in between. 

Mr. Botanp. How far was the first belt of radiation ? 

Dr. GLENNAN. 500 miles. 

Mr. Botanp. How far was the second ? 

Dr. Drypen. 1,500 to 5,500 or 6,000 miles. 

Dr. GLENNAN. That is wandering a bit, too. That is why you need 
to go back and back and back to find out about it. 

Mr. Bouanp. The first belt was a hundred miles out and the second 
was from 1,500—did you say 500 miles out ? 
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Mr. Wyatt. The first belt was 400 to 600 miles out. 

Mr. Tuomas. It is in the justifications some place. Can anybody 
put his finger on it? 

Mr. Wyarr. On what? 

Mr. Tuomas. The radiation belts, Dr. Van Allen’s discovery. 

Mr. Botanp. Supply it for the record. 

(The information requested follows :) 

The Great Radiation Belt, frequently known as the Van Allen Belt, is two 
zones of peak radiation surrounding the earth. Over the equator the inner 
belt starts at about 500 miles altitude and reaches a peak at about 2,000 miles, 
This belt gradually reduces in intensity to a minimum value at a distance of 
5,000 miles. From 5,000 miles onward is a zone that can be identified as a 
second belt. This belt reaches a peak intensity at about 10,000 miles from 
the earth and gradually falls to essentially a free space level of radiation at 
about 20,000 to 40,000 miles from the earth. These belts are not exactly defined 
as yet. 

VEGA SPACE FLIGHT VEHICLE 


Mr. Tuomas. Prototype operational hardware is set out on page 
292 at this figure of $38.3 million, is it not? What is the justification 
of that? 

Mr. Wyarr. On page 292, sir? 

Mr. THomas. Yes, sir 

Mr. Wyarr. This isthe cost for the second year. 

Mr. THomas. Your justifications state as follows: 

The VEGA program is divided into five parts: (1) Development and testing 
of the modified VANGUARD engine; (2) modification of the ATLAS booster; 
(3) design and fabrication of the second stage; (4) integration of the VEGA 
vehicle; and (5) testing and launch. Funding of this program, including the 
procurement of eight vehicles, will be initiated in fiscal year 1959 and continued 
in fiscal year 1960. 

Now, you come on dow n here with a total cost of $42.8 million, but 
the prototype cost is $38.3 million. Can you put a breakdown at that 
figure in the second. 

(‘The information follows :) 

The $38.3 million for prototypes and operational hardware under the VEGA 
space flight vehicle program breaks down as follows: 


ey Co, rr nk PB ni 1S EE ee Bee $7, 500, 000 
2d-stage manufacturing and asse embly_ OP Wellies ss ta 19, 000, 000 
Manufacturing of 2d-stawe engines... eee 2, 000, 000 


Manufacturing of 3d-stage of vehicles 9, 800, 000 





38, 300, 000 

Dr. Strverstern. The VEGA vehicle will be constructed by the Con- 
vair Corp. 

Mr. THomas. Where are they located ? 

Dr. Sttverstern. In San Diego. 

Mr. Tuomas. How much are you spending with them this year, $38 
million ? 

Dr. STLVERSTEIN. $38 million will not all be spent with Convair. 

Mr. THomas. How much? 

And, to make this vehicle more accurate, instead of your spending 
$6,803,500 on your deep space probe, against $17,900,000 for 1959, it is 
going to be nearer $42 million ? 

Dr. SurverstErn. But they do not appear in both places. What has 
been done there in these earlier justifications was to put in with the 
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area of scientific effort only those costs for vehicles which are essen- 
tially procurable as on-the-shelf items. 

These we get from the ABMA or from the Ballistic Missiles Divi- 
sion of the Air Force. 

Where we are still in the process of designing, building, and develop- 
ing improved vehicles such as the VEGA, the SCOUT and CEN- 
TAUR, these costs are lumped together under special programs for 
de veloping the vehicle. The costs that we show under developing the 
vehicle do provide a certain number of initial vehicles. 

Mr. Tuomas. This $42.8 million is going to procure or develop three ? 

Mr. Wyarr. No, sir, those two sums in 1959 and 1960 are the first 
2 years’ funding on the cost of the development and procurement of 
eight VEGA vehicles. 

“Mr. Tuomas. What are the eight going to cost you when you get 
through ? 

Mr. Wyarr. The eight vehicles when we get through should cost us 
around $91.5 million. 

Mr. Tuomas. Funding for this program will include the procure- 
ment for eight initiated in 1959 and you are spending $22.8 million in 
1959 ¢ 

Mr. Wyatt. Yes, sir. 

Mr. Tuomas. When will you get delivery on them ? 

Mr. Wyarr. They will begin to be delivered in fiscal 1960. 

Mr. Tuomas. Where does that tie into your deep space probe? 

Mr. Wyatt. Well, sir, the VEGA, once it is developed, will greatly 
improve our deep space work. 

Mr. Tomas. That is the VEGA vehicles you are going to use here? 

Mr. Wyartr. Yes; and the total cost for the first eight will be $90 
million, or a little over $10 million per vehicle. 

Mr. Tomas. That is the development cost altogether ? 

Mr. Wyatt. Development and procurement of the first eight, and 
that is the figure I used as being approximately $10 million each. 

Mr. Tuomas. For what is this $17.8 million in 1959 ? 

Mr. Wyarr. That is for the THOR-ABLE and ATLAS-ABLE 
vehicles we must use in the immediate probes. 

Dr. Grennan. If we could throw away that development cost, Mr. 
Chairman, subsequent units of the VEGA might be said to cost in 
the neighborhood of what? Four million doll: ws? 

Dr. Strverstern. That is about the order. 

Mr. Tuomas. Does this $17.9 million reflect your development costs 
for this THOR-ABLE ? 

Mr. Wyarr. No, sir. 

Mr. Tuomas. How much additional to the $17.9 million is that? 

Mr. Wyarr. I beg your pardon? The question was if they re- 
flected the development costs of the THOR-ABLE ? 

Mr. Tuomas. Yes. 

Mr. Wyarr. They do not include a development cost because the 
THOR-ABLE is essentially what we would call an off-the-shelf 
vehicle. 

[t was developed by the Air Force. 

Mr. Tuomas. You do not know what the Air Force spent on it! 

Mr. Wyartr. No, sir. 
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Mr. Ruopes. Mr. Chairman, is this VEGA actually a combination 
of an ATLAS booster and the second-stage VANGUARD? 

Dr, Sttversrern. No. 

Mr. Ruopres. Why do you have to spend $90 million to develop 
something that is already developed ? 

Dr. Smverstern. No; it is not the second-stage VANGUARD. 
The VEGA is the ATLAS booster modified, plus two new stages 
above it. You might recall the charts which I showed yesterday. 

Mr. Ritopes. I am reading here, and it says developing and testing 
of the modified VANGUARD engine. 

Dr. Strversrern. Yes, sir. 

Mr. Ruopes. What did you have to do with the engine? 

Dr. Sirversrrrn. The first stage was made by the General Electric 
Co. 

Mr. Ruoprs. Of course, the thing never worked. 

Dr. Sttversrern. The engine works excellently. This first-stage 
engine has worked all the time, and has a record of some 43 success- 
ful firings. 

Mr. Tuomas. What is the delivery time on it ? 

Dr. Surverstern. The first VEGA is scheduled to come in about the 
middle of 1960. 

Mr. Tuomas. What is the leadtime? Is the leadtime a year, 8 
months, or 16 months? 

Dr. Surverstern. 15 months. 

Mr. Tuomas. Why buy eight of them at one time? 

Dr. Sirverstern. In a program of this type your major cost is the 
development cost. If we in our purchasing of these vehicles bought 
three—we know that we have a continuing program which is going to 
require these big vehicles—and if we bought three and they set up to 
build only these three, we would get the vehicle just to the point where 
we would be able to use it adequately, and then have no vehicles for 
actual experiments. You have to take into account on these new kinds 
of vehicles the fact that you are not going to make them all successful. 

You have to go through a development period and then you are ina 
position to go ahead and use the vehicle. It depends on the trouble 
you run into. If you buy only five of them, then you would have to 
set up production again in order to keep your continuing program into 
the next year going. Ona program such as this, this is a continuing 
program from year to year and we have to look ahead, and see what is 
the most economical way we can maintain a continuing program. 

We cannot do it by buying just enough vehicles to develop them and 
then stop, because then we “have brought the vehicle to the point of 
development and we do not have anything to use. 

Mr. Yates. At the moment you are buying eight vehicles. Is there 
not the possibility that in this period there may be improvements 
which you will want to incorporate into your program and which may 
make vehicles that you seek in this justification obsolete ? 

Dr. Strverstern. Actually, this vehicle is a fairly advanced vehicle. 
We are not expecting it to be obsolete by the time that we will get it. 

Mr. THomas. Why do you have to spend $10 million on it? Mr. 
Rhodes just asked that question of you, but the answer was not 
clear. 
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Dr. Sutverstern. Let me go through the steps in this program : 

We start with a vehicle which is a very complicated piece of mech- 
anism. You recall that in our missile business we have spent in 
the past several years billions of dollars to bring these missiles such 
as the ATLAS, TITAN, and THOR up toa point where they are 
usable. We are going ahead from the point where they have left us 
They have given us a booster and it is very reliable. We have a very 
definite mission to perform. We are not planning to fly 500 or 5,000 
miles, but we are going up to space, and we have to put two new 
rockets on top of this booster. How do we do it? We want to do it 
as economically as possible, and where we find a good piece of hard- 
ware, we are using a good piec e of hardware whic h was fired 43 times 
successfully. We are adapting this to the new use of this vehicle. 

sut when you put something on top of this, another engine has to 
be developed and a guidance system has to be created for it as well, 
because we have to have a guidance system for the accuracy we need. 
Therefore, it takes a third stage engine which needs to be dev eloped 
using storable propellants. This is a new development. The engine 
does not exist, and the designs for this third stage have to be worked 
out. 

We are talking about expensive-type developments through a long 
period of time. They are not done inexpensively. 

The cost of the ballistic missile programs is a good example of the 
kind of cost you get into in developing them. 

These numbers we have here are not guesses. They are based on 
contractual figures. 

Mr. Tomas. What are the elements in the contract, and how 
many? How many cost accounts and auditors do you have out there 
at the factory ? 

Dr. Sttverstretn. There is a contract involved here for some $6 mil- 
lion to provide the answers for the VEGA second stage. It is with 
the GE company. Four million, one hundred and twelve thousand 
dollars of this is being financed from 1959 funds. 

Mr. Tuomas. Is this a cost- plus or fixed-fee contract ? 

Dr. Suverstern. It is a cost-plus-fixed-fee. 

Mr. Tuomas. Is it a unique item or an item on which you have had 
some competitive bidding? 

Dr. Stiversretn. This is an engine that was originally developed as 
a result of competitive bidding. We are now using it, after modify- 
ing it slightly. There was only one source for this engine, and that 
was the GE Go. 

Mr. Tuomas. There has not been any competitive bidding if there 
was only one source. 

Dr. Stiverste1n. In this case there could not be. We cannot get 
competitive bids for a new engine of this size, because it would be 
very much more expensive. 

As it is, we are essentially modifying an engine that is fairly well 
along in its development period, and we are modifying it to use it as 
a second stage. 

Mr. Tuomas. They are modifying this particular engine for you 
and you are the only customer ? 

Dr. Sttverstern. Yes, sir. 
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PROCUREMENT PROCEDURES 


Mr. Trromas. What are the elements of cost which you exclude? 
What part of the administrative costs do you pay, and so forth ? 

Do we have any auditors there ? 

Mr. Sievert. With respect to the amount of indirect costs that the 
Government allows on its contracts of this sort, the auditors com- 
pute—— 

Mr. Tuomas. What is Mr. Siepert’s business ? 

Dr. GLENNAN. He is Director of Business Administration. 

Mr. Tuomas. You are an old contract man ? 

Mr. Sievert. No; I would not regard that as my primary speciality. 

Mr. Tuomas. Do you not think we need one here, when we are deal- 
ing with about $400 million? Do you know something about procure- 
ment and the wiles and the ways of business generally : 

Mr. Srevert. My own experience has included cost-plus contracts 
in the medical research field. 

Mr. Tuomas. I hope we do not have any cost-plus contracts in here. 

Mr. Sievert. Cost-plus-fixed-fee. 

Mr. Tuomas. Let us stay with one or the other. 

Mr. Sievert. Cost plus a fixed fee is what I am talking about here. 

Mr. THomas. What are you dealing with here ? 

Mr. Sreperr. We are dealing with the cost reimbursement contract 
which involves a fixed management fee determined prior to the initia- 
tion of the work. So it is not a cost-plus contract. 

Mr. Tuomas. Have you bought any engines, gears, pumps, and elec- 
tronics equipment ? 

Mr. Sterverr. You ask have I personally ? 

Mr. Tuomas. Yes. 

Mr. Sievert. No, sir; I have not. 

Mr. Tuomas. Has anyone in the agency ? 

Mr. Stererr. Yes, sir. 

Mr. Tuomas. Who? 

Mr. Stererr. A key appointment which we have made in initiating 
this program is Mr. Ernest W. Brackett, who transferred from the 
Air Materiel Command at Wright Field. He is in charge of the con- 
tract program. 

Mr. Tuomas. Who is he, and where is he? 

Mr. Sievert. Mr. Brackett is located here in Washington. 

Mr. Tuomas. What is his grade? 

Mr. Sterert. He is in an excepted position. 

Mr. Tuomas. What was his experience in industry ¢ 

Mr. Srererr. His experience has been derived in the Government 
rather than industry. 

Mr. Tuomas. In the Government? He is Government trained 4 

Mr. Sievert. Yes, sir; in charge of major procurement on behalf of 
the Air Force. 

Mr. Tuomas. He learns with one hand and gets paid with the other? 

Mr. Sterert. He isa lawyer by training. 

Mr. Tomas. I thought he was a procurement man. 

Mr. Sreverr. Many of our procurement men have also acquired legal 
experience because we feel that this is quite essential in the terms of 
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judgments they have to make on contracts. He was the head of a 
major military depot during the war, and assigned to the Pentagon 
afterward in a civilian capacity, and was the chairman of a task 
force group which established research and development contract 
procedures for the DOD. 

Mr. THomas. He is going to spend all this money ? 

Mr. Srepert. He is not alone going to make the decisions with re- 
gard to spending it, but, in cooperating with the technical people, 
will obtain their judgment as to where the contracts will go. I would 
assure you that our contracts will be good ones. 

Mr. THomas. Is he over you or under you ¢ 

Mr. Sievert. I am over him. 

Mr. Tuomas. And he is going to spend the money ? 

Mr. Sievert. He will see to it that we have good, tight, legal con- 
tracts. 

Mr. THomas. That is about the way we operate; is it not? 


RUSSIAN CAPABILITIES 


Mr. Yates. Dr. Silverstein, with respect to your discussion of the 
VEGA rocket, how does this compare with the ones the Russians use? 
What did their moon shot consist of? What was the type of vehicle ? 

Dr. Sitverstern. I do not know exactly. I have never seen it. 

Mr. Yates. I wondered whether there had been any reports on it. 

Dr. Sitverste1n. I do not think there have been any reports that I 
have seen that are accurate enough to believe. 

I think you can make certain decisions based upon the kind of 
information you get. Their basic booster, I think, is larger than ours. 
Exactly what its size is I do not know. 

[ think their vehicle was capable of putting some 790 pounds up 
near the moon, which is about the capability that the VEGA has. 
This VEGA will be the first U.S. vehicle to be able to accomplish 
this mission. 

We estimate it is going to take about 15 months to develop it, and 
I think it is very essential from the standpoint of our whole national 
position that we do it as rapidly as possible and acquire a vehicle of this 
vapability. 

Mr. Yarrs. I wonder whether it is wiser to effect the development 
of the second and third stage rockets, or whether to seek a greater 
thrust on your lower stage roc cket ; whether this is more economical. 

Dr. Stuverstern. You are talking about time here, too. I do not 
know if you know how long it takes to develop a major booster system, 
but it would take, instead of some 15 months that we hope to be able to 
accomplish this vehicle development, a minimum of about 4 years to 
develop another major booster, and perhaps it would take 5 years. 
That is how long it takes to develop a new one. You can tell this from 
the history of the development of the ATLAS. The ATLAS is an 
old instrument by now, but it is still going through its development 
phases. It takes a long time to develop al good, sound, reliable missile. 

Dr. GuENNAN. The unfortunate part of this business is that you de- 
stroy almost everything you test. It is like the film business. If they 
want to test a piece of film, they must destroy it in order to test it. 
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In this program we fire these things and if they do not work to the 
extent that we can understand some of the things that have gone 
wrong, we do not get the vehicle back. 

We have in this budget some small amount of money to study means 
of recovering these boosters so the »y may be used a second time. They 
would stand it. Ifthe ATLAS had fired, and if it had worked per- 
fectly and we could get it back, we could use it again. They do not 
burn up. 

But this is a destructive business, and a terribly expensive business. 

Dr. Sutverstern. We went at this job of seeing how at the earliest 
time and with the greatest engineering judgment we could provide a 
vehicle that would give us the capability to enable us to hold up our 
head, and this is the best one we can develop quickly. 


Mr. Yates. The VEGA ? 
Dr. SILVERSTEIN. Yes, sir. 


VANGUARD PROGRAM 


Mr. Tuomas. Let us now take up the VANGUARD program which 
appears at pages 245 through 249 of the justifications. We will insert 
them in the record at this point. 

(The pages referred to follow :) 


Vanguard Division 
Fiscal year 1959__.__—- 
Fiscal year 1960___-__- 
1. Objectives 

Project VANGUARD was initiated in September of 1955 with the following 
three objectives: 

(1) To place a satellite in orbit around the earth within the time of the 
International Geophysical Year (July 1957 to December 1958). 

(2) To establish means of proving the satellite was in fact in orbit. 

(3) To instrument the satellite so that at least one scientific experiment 
would be accomplished with it. 

In order to reach these objectives, it was necessary to— 

(1) Design and test a launching vehicle capable of lifting the satellite 
300 miles and imparting to it an orbital speed of 5 miles per second. 

(2) Develop radio and optical systems to detect the presence of the satel- 
lite, determine the characteristics of its flight, record this information, com- 
pute the orbital information to predict the orbits, continuously monitor the 
satellite’s orbit to detect changes in precise location and to scientifically 
analyze and publish the results. 

(3) Design the satellite itself, perfect miniature instrumentation capable 
of picking up the desired scientific information, and provide means of relay- 
ing this information to the Minitrack ground stations. 

On March 17, 1958, a 34%4-pound test satellite was successfully launched, and 
is still sending valuable data by radio as it follows an elliptical orbit around the 
earth. Project VANGUARD has therefore formed a major part of the U.S. con- 
tribution to the scientific activities of the International Geophysical Year. 
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2. History of transfer to the National Aeronautics and Space Administration 
The National Aeronautics and Space Act of 1958 (Public Law 85-568) gave 
the President authority to transfer to the newly established National Aero- 


nautics and Space Administration “any functions * * * of any other depart- 
ment or agency of the United States * * * which relates primarily to the 


functions, powers, and duties of the Administration as prescribed by section 
203 of this Act.” Pursuant to this authority, the President issued Executive 
Order 10783, dated October 1, 1958, which transferred “all functions (including 
powers, duties, activities, and parts of functions) of the Department of Defense, 
or of any officer or organizational entity of the Department of Defense with 
respect to * * * the U.S. scientific satellite project (Project VANGUARD),” to 
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the National Aeronautics and Space Administration. The Executive order also 
provided for the transfer of the unexpended balance of appropriations from 
the Department of Defense to the National Aeronautics and Space Adminis- 
tration. 

Under authority of Executive Order 10783, 183 members of the VANGUARD 
group at the Naval Research Laboratory and 25 persons in other divisions of 
the Naval Research Laboratory devoting substantially full time to the VAN- 
GUARD project, a total of 158 persons, were transferred to NASA on November 
30, 1958. Of these 86 are scientists, 42 technicians, and 30 administrative and 
support personnel. 

The unexpended balance of funds available in the Department of Defense 
appropriation account 97X0112.004, “U.S. scientific satellite,” amounting to 
$25,541,282 on October 31, 1958, was transferred to NASA. On that date the 
unobligated balance was $12,842,664. 

The Secretary of Defense was requested by NASA on September 29, 1958, to 
continue certain items of logistic support, to continue the assignment of ceitain 
military personnel, and to furnish supporting services through the Naval Research 
Laboratory. Both NASA and the Department of Defense wish to consummate the 
transfer with minimum interference with the progress of the project. Under an 
agreement between NASA and DOD, signed November 20, 1958, the VAN- 
GUARD staff will remain at its current location at the Naval Research Laboratory 
until const: uction of adequate facilities at the NASA Space Projects Center, 
Beltsville, Md. is completed. The Naval Research Laboratory will provide sup- 
porting services to the VANGUARD group on the same basis as such services 
heretofore have been rendered. It was agreed that the Navy Department will 
continue to provide contracting officer services for current VANGUARD con- 
tracts through completion, but will transfer technical control to NASA. Under 
the agreement a funding authorization in the form of a “Government order” 
(HS-23) in the amount of $23,500,000 was issued to the Naval Research Labora- 
tory on November 24, 1958. The remaining $2,041,282 of the transferred VAN- 
GUARD funds are being used by NASA for salaries and expenses of the 
VANGUARD division. 

Project VANGUARD developed the IGY radio tracking net (Minitrack) which 
has been used not only for VANGUARD but for observations of every active 
satellite so far launched, United States and Russian. With the transfer, re- 
sponsibility for this network passed to NASA. 


8. Program phasing 

At the time of transfer to NASA the engineering and manufacture of the vehicles 
was essentially completed. Seven three-stage vehicles, i. e., test vehicles TV—3, 
TV-3BU, TV-4, TV-5, and satellite launch vehicles SLV-1, SLV-2, and SLV-3 
had been launched. Modifications which resulted from study of records from each 
launching attempt were being incorporated in the remaining vehicles. Addi- 
tional preflight operations, intended to eliminate the causes of low performance 
of the second stage in previous flights, had been adopted and were being applied 
to SLV-4. Four satellite launching vehicles remained to be fired. 

When responsibility for the VANGUARD program was given to NASA, the 
complete history of the project was reviewed. As a result of its own adminis- 
trative review, the NASA decided to postpone the next VANGUARD firing from 
December 1958, to February 1959 for an objective technical review of the 
vehicle to determine whether any additional steps might be taken to increase 
the probability of success. A working committee composed largely of electro- 
mechanical experts having no previous connection with VANGUARD is studying 
in detail the systems involved in the sequencing of the upper stages where most 
of the difficulties appear to be. The committee is examining all pertinent data 
from the VANGUARD launchings and from the use of VANGUARD components 
in other vehicles such as the THOR-ABLE reentry and moon-probe vehicles. 

It is expected that the remaining VANGUARDS will be fired during the first 
half of calendar year 1959 with February as the target month for the first firing 
(SLV-4). This vehicle will carry as planned in the IGY program, the cloud- 
cover experiment, SLV-5 a magnetometer experiment, SLV-6 heat balance, 
radio noise, and micrometeorite experiments, and TV-4BU magnetometer, X-ray, 
and environmental experiments. 

After June 30, 1959, as the analysis and publication of research data is com- 
pleted, VANGUARD Division personnel will be gradually shifted to similar work 
in other research divisions of the NASA, most of them eventually being expected 
to form an important part of the staff at the NASA Space Projects Center. 
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Funding for the VANGUARD Division is not, therefore, carried as an identifiable 
line entry in the fiscal year 1960; personal services and allied costs are carried 
as part of the requirements for the Space Projects Center under the salaries and 
expenses appropriation: contractual services, supplies, equipment, and other 
support costs are included under appropriate program headings under the re- 
search and development appropriation. 


4. Program costs 


Fiscal year Fiscal year 
1959 1960 


NASA Vanguard Division direct costs | 
Number of employees .- - - : ve | 200 


Annual cost__- : ‘ | $1, 493, 000 
Less lapses- --. a ‘ oe 630, 000 







Regular pay- : 863, 000 | _- 
Graduate leave 10, 000 
Pay above base__- 5, 800 | 
Overtime pay 217, 000 | 
Other allowances -- | 14, 000 | 












01 Personal services... _-- | 1, 109, 800 | 
02 Travel. | 350, 000 
07 Life insurance 7, 500 
ll Retirement - | 57, 000 
15 Taxes ; 1, 000 










Total, NASA Vanguard Division direct costs__- | 1, 525, 300 
Obligation to the Naval Research Laboratory 
Payments to cover unliquidated Vanguard obligations and commit- | 
ments at the time of the transfer and the cost of NRL reimbursable 
services for the balance of the fiscal year 1959___- a Fee 
Uncommitted balance 515, 9R2 


Total_. 5, 541, 282 


to 


Mr. THomas. You are out of money, gentlemen. 

Dr. Drypen. Vanguard, of course, closes at the end of the year. 
There is no request for a continuation of funds under the Vanguard 
program. 

Mr. Tuomas. This is all transferred money, and your $50 million 
is already gone. 












OBLIGATIONS FOR RESEARCH AND DEVELOPMENT 


I have a question written out here as to what your unobligated 
balance will be. You had $154 million plus that $50 million that 
they got out of this committee last year. 

Mr. Unacer. Mr. Chairman, I personally believe that the unobli- 

gated balance will be very small and perh ips zero. We have already 
obligated about $140 million and have an additional $24 million ready 
to obligate. That leaves only $40 ilan. 

Mr. Tromas. So, that is $204 million ? 

Mr. Uumer. Yes, sir. 

Mr. Tomas. That is all reasearch money, and not salaries and 
expenses / 

Mr. Utmer. All research and development contract funds. There 
is only about $40 million left to be obligated today. 

Mr. Tomas. What do you mean when you say as of today ? 

Mr. Unmer. As of today, sir. I got these obligation figures last 
night. 

Mr. Tomas. You are certain you will not end the year with most 
of that $44 million. 
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Mr. Unmer. Most of it will be obligated by the end of the fiscal 
year. 

Mr. Tuomas. Why do you not put on the brakes and look around 
for a while? You have shlinelod $200 million and that is a lot of 
money. 

Dr. Drypen. We have been given a job to put the country ahead, 
and I do not know how we can do it without money. 

Mr. Tuomas. Doctor, we have heard about putting the country 
ahead before. 

Dr. Drypen. This depends upon what the Congress wishes to do. 

Mr. Tuomas. I thought we were already ahead except with that 
little item on the booster. We might be a little short on that. 

Dr. Guennan. Could I speak to ‘this point ? 

Mr. Tuomas. Go ahead. 

Dr. GLtennan. This is not a matter of talking big, but rather in 
response to an atmosphere 

Mr. Tuomas. We all learn by swapping ideas. You have obligated 
$160 million. You are traveling in a virgin field, and you are not 
going to set the woods on fire in 1 year. 

If} you do, you may not get out of the fire. 

Dr. GLenNAN. Our assignment is not to set the woods on fire. 

Mr. Tuomas. Dr. Dryden said we have to lead the world in this 
thing. If that is not setting the woods afire, I do not know what 
you mean. 

Mr. Boranp. He said the Congress said it. 

Dr. GLENNAN. You have spoken about estimates, and to an extent 
some of these things must be estimates, but they are based on the best 
information we have available. They are based on a lot of past ex- 
perience and made by good men in my opinion whose engineering 
judgment oftentimes does not put in enough slack to take care of 
what we can presently see is going to happen. I think the estimates 
that back up this budget are pretty tight estimates. Last year we 
began carrying out a program which the Nation expected to a con- 
siderable extent to be carried out as a crash program. We have been 
doing this and everybody has joined in it including the public, the 
Congress, the executive 3s ranch of the Government, and the armed 
services, in order to get back as much as possible of the “prestige” 
that we had lost to the: sputnik operation. 

In our efforts to get back as much scientific information as we 
could, a number of results were obtained in that hurry-up process. 
I think these are results that we ought to, as a Nation, be exceed- 
ingly proud of. It will give us a lot “of encouragement. If we now 
lay on a sensible program we can really make progress, but at a 
sensible pace 

This 1960 budget which you have before you is the first year that 
we have been able to put together something that begins to approxi- 
mate a sensible planned program of research and development out 
of which information should be derived that will allow us to con- 
tinue this kind of technological activity with increasing success. 

Mr. Tuomas. You have a paper program here. It sounds all right 
on paper. Why do you not try to put a little of it into effect ? 

Dr. GLENNAN. That is exac tly what we are doing and it takes money 
to do it, and what we are asking for is the kind of money——— 
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Mr. Tuomas. You are trying to put in here about $350 million or 
$400 million worth the first year. 

Dr. Guennan. I think if you take into account the costs for the 
hardware that is necessary just to get the instruments up in the at- 
mosphere or beyond the atmosphere where we need to make the meas- 
urements, then the costs that are being expended on the scientific 
program are not at all out of line. These boosters are the trucks, as 
someone said, to take the satellite vehicles and the payload packages 
into outer space from which we can get back the information that we 
need. 

Mr. Tuomas. You are not by yourself in this field. 

Dr. Gtennan. No, sir; we have a country known as Russia that is 
in this field. 

Mr. Thomas. And you have an Air Force, an Army, and Navy still 
spending just about as much as you are. 

Dr. GLENNAN. That is right. 

Mr. Tuomas. They do not call it space, but you can call] it any name 
you want to and they are in the same business. 

Dr. GLENNAN. But they are looking toward what they term opera- 
tional systems which presumably will allow them to do certain mili- 
tary missions better than they can do them with another medium. 

Mr. Yares. Will not Dr. Silverstein’s vehicle do the same thing? 

Dr. GLENNAN. They will use our vehicles, too. 

Mr. Tomas. He may develop it for them. 

Dr. Strversrern. That is the point. 

Mr. Tuomas. We are all spending research and development money 
all over the lot regardless of how this is set up and how that is set 
up. 

Dr. GLENNAN. What I am trying to point out is that T think this 
is a coordinated program. We are not duplicating expenditures for 
similar types of vehicles. We are planning rockets suitable for doing 
the same job, should such tasks have to be done, either by the Air 
Force or by ourselves. 

Mr. Tuomas. You have $44 million unobligated of this $204 mil- 
lion in research and development. Do you plan or do you not plan to 
obligate it all? As of today you have $44 million unobligated and 
you hs oy only 60 days left in your fiscal year. 

Dr. Guennan. If it were just a matter of trying to get the funds 
obligated in the next 60 days simply, because it is there, then I 
should say let us not worry about it. But to do this program the way 
we have fo do it, I do not think there is much chance that there will 
be much of a balance. After all, we have been but 8 months in busi- 
ness, and it is normal that we would not have spent all our money 
the first month. You have to think, plan, negotiate and design and 
bring all these things up to a level where I think it is reasonable to 
expect that the bulk of that will be obligated. Our purpose is not 
to get such a tremendous push on this thing for the sake of speed 
alone. It just makes no sense to keep it going that way but, rather, 
to build sensibly. Just because we happen to be in a business that is 
very costly 
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VANGUARD PROGRAM 


Mr. Tuomas. Your justification states as follows: 


Project VANGUARD was initiated in September of 1955 with the following 
three objectives: 

(1) To place a satellite in orbit around the earth within the time of the 
International Geophysical Year, (July 1957 to December 1958). 

(2) To establish means of proving the satellite was in fact in orbit. 

(3) To instrument the satellite so that at least one scientific experiment 
would be accomplished with it. 


You cannot say too much about your instrumentation because it 
is through instrumentation that you get your information and you 
cannot get it all in one shot; can you? 

Dr. GLENNAN. No, sir. 

Mr. Tomas. So all you hoped to get was one provable fact in this 
one shot with your instruments, 

Your justification states further : 

Design and test a launching vehicle capable of lifting the satellite 300 miles 
and imparting to it an orbital speed of 5 miles per second. 

Develop radio and optical systems to detect the presence of the satellite, 
determine the characteristics of its flight, record this information, compute the 
orbital information to predict the orbits, continuously monitor the satellite’s 
orbit to detect changes in precise location and to scientifically analyze and publish 
the results. 

Design the satellite itself, perfect miniature instrumentation capable of 
picking up the desired scientific information, and provide means of relaying this 
information to the Minitrack ground stations. 

The National Aeronautics and Space Act of 1958 (Public Law 85-568) gave 
the President authority to transfer to the newly established National Aero- 
nautics and Space Administration any functions of any other department or 
agency of the United States which relates primarily to the functions, powers, 
and duties of the Administration as prescribed by section 203 of this act. 

Well, he did under authority of Executive Order 10783. 

Further quoting from the justifications, I read as follows: 


Under authority of Executive Order 10783, 183 members of the VANGUARD 
group at the Naval Research Laboratory and 25 persons in other divisions of the 
Naval Research Laboratory devoting subst sntially full time to the VANGUARD 
project, a total of 158 persons, were transferred to NASA on November 30, 1958. 
Of these 86 are scientists, 42 technicians, and 30 administrative and support 
personnel. 

The unexpended balance of funds available in the Department of Defense 
appropriations account, amounting to $25,541,280 on October 31, 1958, was 
transferred to NASA, On that date the unobligated balance was $12,842,664. 

That is part of that $44 million you have unobligated ? 

Dr. GLENNAN. It was the amount at the time of the transfer that 
was unobligated. 

Mr. Tuomas. You mean you have already spent it? 

Dr. GLENNAN. We have obligated the bulk of it; yes, sir. 

Mr. Tuomas. How much do you have left? 

Mr. : tMeR. We now have $1.4 million unobligated. 

Mr. Tromas. For what was it obligated ¢ 

Mr. U uMER. Well, it covers all the contracts in effect at the time 
we took over the VANGUARD program. It covers the salaries, travel 
expenses, and other supporting costs for the VANGUARD people. 

Mr. Truromas. The VANGUARD program is over with. 

Dr. GLENNAN. No, sir; there are two more shots, and then there 
will probably be some cleanup work as we put together all the data. 
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Mr. Tuomas. Is the $25 million going to pay for your instruments 
and everything? 

Dr. GLENNAN. Yes, sir. 

Mr. Tuomas. And you will come out with a $1 million carryover? 

Dr. GLENNAN. No, sir. 

Mr. Umer. I do not think there will be any carryover, Mr. Chair- 
man. 

Mr. Tuomas. You mean I was talking too soon ? 

Mr. Osrertac. What happened to all the personnel that you took 
over ¢ 

Mr. Tuomas. What will the overrun be? 

Mr. Utmer. They are in the positions that we are requesting for 
the Beltsville activity next year. They are part of the 1,200 additional 
people that are in the 1960 budget. 

Mr. THomas. What will your overrun be in your VANGUARD 
program ? 

Mr. Utmer. None, we hope. There will be no overrun, Mr. Thomas. 


MINITRACK STATIONS 


Mr. THomas. (reading) : 

Project VANGUARD developed the IGY radio tracking net (Minitrack), which 
lias been used not only for VANGUARD, but for observations of every active 
satellite so far launched, U.S. and Russian. With the transfer, responsibility 
for this network passed to NASA. 

How many such stations were there? 

Dr. GLENNAN. I think there were 11. 

Mr. Tuomas. Will you insert in the record at this point the location 
of those stations ? 

Dr. GLENNAN. I certainly will. 

(The information requested follows :) 

The following - a list of existing Minitrack Stations: Blossom Point, Md.; 
Antigua, W.I.F.; San Diego, Calif.; Quito, Ecuador; Lima, Peru; Antofagasta, 
Chile; Santiago, c ‘hile; Woomera, Australia; Esselen Park, South Africa; Fort 
Stewart, Ga. (to be moved). (Discontinued—to be shipped to Fort Myers, Fla. 
in September 1959) ; Havana, Cuba (to be moved). 

Dr. Guennan. Mr. Chairman, the last two mentioned there will 
be moved and built into one station in Florida. 

Mr. Tuomas. What did those 11 stations cost you? Do you recall? 

That is not a part of this $25 million ? 

Dr. Drypren. No, sir; these were in existence under the old program. 

Mr. THomas. These were built by the IGY ¢ 

Dr. Drypen. They were in existence when they were turned over to 
us. 

Mr. Tuomas. Does anyone remember what these cost ? 

It is my recollection that the Navy paid for these. 

Dr. Drypen. The IGY through the Science Foundation paid fo1 
these. 

Mr. Tomas. I donot think so. Did we pay for these? 

Dr. GLENNAN. Yes, sir. 

Mr. Tromas. You have to have five more tracking stations in addi- 
tion to these? 

Dr. GLENNAN. Yes, sir. 

Mr. Tuomas. Where are they located ¢ 
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Dr. Giennan. Newfoundland, Alaska, North Central United 
States, Fort Myers, Fla., and one place in Europe not yet chosen. 

Mr. Tuomas. What will be the cost of these five? Do you have 
an approximate figure there? It is back under your construction 
item, but I thought I would like to have it here. It is $12 million, as 
well as I remember. 

Dr. GLENNAN. These are a small portion of that. 

Dr. Drypven. $2,124,000 for four stations. 

Mr. Ostrertac. How many stations will you have all told when you 
are through ? 

Dr. Drypen. We will have actually 15. 

Mr. Tuomas. Let us take a look at your breakdown of this $25.5 
million. That was for 1959, and you are not spending anything in 
1960. 

Your justifications state as follows: 

It is expected that the remaining VANGUARDS will be fired during the first 
half of calendar year 1959 with February as the target month for the first 
firing. 

Have they been fired ? 

Dr. Dryden. Two, sir. 

Mr. THomas. How many are yet to be fired ? 

Dr. GLENNAN. Two. 

Mr. Tuomas (reading) : 

This vehicle will carry as planned in the IGY program, the cloud-covering 
experiment— 
and so forth. 

Funding for the VANGUARD Division is not, therefore, carried as an identifi- 
able line entry in the fiscal 1960. 

Personal services and allied costs are carried as part of the requirements for 
the Space Project Center under the “Salaries and expenses” appropriation ; 
contractual services, supplies, equipment and other support costs are included 
under appropriate program headings under the “Research and development” 
appropriation. 

So, there will be an overrun of your $25.5 million / 

Mr. Utmer. Not an overrun. The VANGUARD Division becomes 
integrated as a part of the whole NASA operation. 

Mr. Tuomas. That is nice language, but you started out with $25.5 
million and you will have to have more money than that. So that is 
an overrun. 

Dr. GLENNAN. These same people are covered under our 1960 budget 
as part of the Beltsville Space Center, sir. 

Mr. Tuomas. Whatever you pay them is over and above the $25.5 
million ? 

Mr. Wyarr. But they will be reassigned to other projects than VAN- 
GUARD. In other words, they will become part of our total technical 
employees. 

Mr. Tuomas. But you have to have them in order to carry out your 
other two shots. 

Dr. Sttverstern. As expected, these two shots will come off during 
this fiscal year. 

Dr. GLENNAN. Within the next 2 months. 

Mr. Tuomas. They will not lap over into 1960? 

Dr. GLennan. They are not expected to, but they may if we run 
into technical difficulties. 
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Mr. Yares. Will you shoot them ¢ 

Dr. GLENNAN. Yes, sir. 

Mr. Ostertac. According to the justifications you have a total of 
158 persons being transferred from the VANGUARD group and then 
you show the NASA and VANGUARD Division direct costs including 
the number of employees as 200. 

Does that mean the new organization will be 200? 

Mr. Umer. All that means, sir, is that on the date of the transfer the 
actual number of people transferred was 158. 

Mr. Osrertac. 158 ¢ 

Mr. Utmer. That is right, sir. 

At the time this book was prepared we expected to reach an employ- 
ment of 200 by the end of the fiscal year. Actually, we are above that 
at the present time. 

Mr. Ruopes. Can you tell me why you had to have that computer 
center down on Pennsylvania Avenue / 

Mr. Wyarr. Yes, sir; you have to have a single point. With these 
IGY Minitrack stations around the world, each one of them is get- 
ting a fraction of the data as the vehicles passes overhead. 

Mr. Ruopes. I understand that. Why do you have it in the high- 
rent district ? 

Mr. Wyarr. It will not be there later. We did not put it there. 

Mr. Ruopes. I know you did not put it there, but I just wondered 
about it. 

Mr. Wyarr. We will probably take it out as soon as our Beltsville 
Center is created. 

Mr. Ruopes. It looked to me like a good public relations officer lo- 
cated it there. 

Mr. Stepert. Sir, there is nothing essential about Pennsylvania Ave- 
nue. J expect the International Business Machines had a public rela- 
tions interest in that site since it is actually their installation. There 
is, however, an essential thing on the location of such a computer; it 
must be located in the center of a major communications network. 
There are very few places in the country that would provide sufficient 
‘apacity and Washington happens to be one. Anywhere in the metro- 
politan area would have satisfied that requirement. 

Mr. Rropes. Where is it carried ? 

Mr. Srerert. Under contractual services, Research and Develop- 
ment. 

Mr. THomas. Gentlemen, that will be all today. 

Wewill resume in the morning at 10 o’clock. 


Fripay, May 1, 1959. 
Mr. Tuomas. Gentlemen, will the committee please come to ordert 


SATELLITE APPLICATIONS INVESTIGATIONS 





METEOROLOGY PROGRAM 


Gentlemen, let us take a look at your request in the field of 
meteorology. 

At this point in the record we will insert pages 250, 251, and 252 of 
the justifications. 
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(The pages follow :) 
METEOROLOGY 
ees RE Se i eee eae rh eee cba wala ee cece $2, 500, 000 
Discel Por ‘Wo0es ook enh hee lee ee 10, 800, 000 
1. Objectives 

To establish a meteorological satellite capability which would make possible 
within the next decade a fully operational system having worldwide coverage. 
‘To develop for this system stabilized satellites for polar orbits of 500 to 1,000 
mile altitude and “stationary” satellites for equatorial orbits of 22,000 mile 
altitude. To develop suitable radiation detection equipment, including televi- 
sion, infrared detectors, and radar to measure such things as cloud cover, storm 
location, precipitation, temperature, wind direction, heat balance, and water 
vapor. To develop data transmission techniques for continuously feeding infor- 
mation into a national weather center managed by the U.S. Weather Bureau. 
The large amounts of data will probably require satellite to satellite transmis- 
sion and special computing machine techniques on the ground. A worldwide 
tracking and telemetering network will be required. 

Justification 

The earth satellite represents a new observational tool which promises to be 
of great value to the science and the practice of meteorology. Although it would 
be a mistake to imply that such a device will eliminate our meteorological limi- 
tations, there is no doubt that it will supply a tremendous amount of useful 
meteorological data not now obtainable. It will do this not only because of its 
ability to give worldwide coverage of some meteorological parameters, in con- 
trast to the current 5 to 10 percent coverage, but also because of its unique 
vantage point above the atmosphere which will make new measurements possi- 
ble. Improvements in basie scientific understanding, climatology, forecasting, 
and weather control techniques should result. 

The benefits to be derived from improved capacity in meteorology include con- 
venience in planning personal activities, protection of life and property from 
weather disasters; safeguarding transportation; crop planning, control, and 
protection; industrial planning of weather-dependent products, outdoor enter- 
prises, and heating and cooling loads; eventual limited weather control; and 
good will in return for providing these services to less fortunate people. In 
addition, the same meteorological data required for worldwide civilian needs 
can, by proper handling, be made to meet special military needs as well. 


8. Program phasing 


Items to be purchased with the fiscal year 1959 funds which will initiate the 
program include (a) radiation detection equipment and associated ground 
equipment for a meteorological satellite (TIROS) to be launched before the end 
of 1959 and in the spring of 1960; (b) tracking, telemetering, data processing, 
and data analysis equipment and services for these satellites; and (c) develop- 
ment of equipment for a series of stabilized follow-on meteorological satellites. 

The fiscal year 1960 funds are designed to carry on this program at an accel- 
erated rate. Some funds will be required for operational services related to 
the second TIROS launch. The majority of the funds will be required to com- 
plete item (c) preparatory to two launchings in 1961. 


Program costs 


Fiscal year Fiseal year 








1959 1960 
Scientific and heapaienl studies: 

Research and development on advanced-instrumentation --_._..-..-.--- $1, 100,000 | - $1,000, 000 
ORRIN WAIN s culcc ca cacoscs cade clnaccuns 150, 000 200, 000 

Prototypes and operational hardware: "Meteorological satellite development 
and procurement__--- 850, 000 6, 300, 000 
Operations and technical services: Data acquisition, ‘reduction, and analy sis_| 200, 000 | 2, 500, 000 
Supplies, equipment, repairs, and alterations-_-..........------------------- 200, 000 | 800, 000 
Detebicl cos ete ig ping tue e elie eee a. sail i! | 2,500,000 10, 800, 000 





Mr. Tuomas. I note that you go from $2.5 million in fiscal year 1959 
up to $10.8 million in fiscal year 1960. 
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This is an item in research and development, and your justifications 
state as follows: 

To establish a meterorological satellite capability which would make possible 
within the next decade a fully operational system having worldwide coverage. 
To develop for this system stabilized satellites for polar orbits of 500 to 1,000 
mile altitude and “stationary” satellites for equatorial orbits of 22,000 mile 
aititude. 

The earth satellite represents a new observational tool which promises to be 
of great value to the science and the practice of meteorology. 

This is where we are going to have these stationary platforms? 

Dr. GLENNAN. Yes, sir. 

Mr. THomas (reading further) : 

Items to be purchased with the fiscal year 1959 funds which will initiate the 
program include (a) radiation detection equipment and associated ground equip- 
ment for a meteorological satellite (TIROS) to be launched before the end 
of 1959 and in the spring of 1960; (0) tracking, telemetering, data processing, 
and data analysis equipment and services for these satellites; and (c) develop- 
ment of equipment for a series of stabilized follow-on meteorological satellites. 

For meteorological satellite development and procurement you have 
$850,000 in fiscal year 1959 as against the request for 1960 in the 
amount of $6.3 million. 

How much have you obligated on this program to date out of your 
$2.5 million ? 

Mr. Utmer. $700,000, Mr. Thomas. 

Mr. Tuomas. Where is the work being done, and by whom? Is it 
being done in your own shop? 

Mr. Utmer. We have a $150,000 contract with the U.S. Weather 
Bureau for meteorological analysis and a $540,000 contract with the 
Army Signal Corps in connection with Project TIROS. 

Mr. Tuomas. What service is the Army Signal Corps going to 
perform ? 

Dr. Strverstern. They are working on the satellite payload itself 
for TIROS. I think we showed you a chart in our broad presenta- 
tion in this area which showed the satellite and some of the equipment 
in it. 

Mr. Tomas. With what type plant will the satellite be put into 
orbit ¢ 

Dr. Surversrern. This will use the THOR-ABLE configuration. 
THOR is the first stage and VANGUARD the second, and the ABLE 
is the third stage. 

Mr. Tuomas. How did you arrive at this figure for data acquisi- 
tion, reduction, and analysis in the amount of $2.5 million, and the 
figure of $800,000 for supplies, equipment, repairs, and alterations ? 

“How much of this isa guesswork figure ? 

Dr. Sunverstern. These numbers are estimates but fairly sound esti- 
mates based on the figures of the Weather Bureau which is doing part 
of this data acquisition and reduction. The Signal Corps, who will 
do a part of it—— 

Mr. Tuomas. How is this going to fit in with Dr. Revell’s opera 
tions? Dr. Revell told us we were going to learn as much about the 
weather from the bottom of the ocean as we will learn up 22,000 miles 
about the earth. 

Dr. Strverstern. I think we are going to learn about the weather 
from all information we can get. 
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Mr. Tuomas. That is right. He says it is going to take both to 
give us complete and permanent answers. 

You will have to do a whole lot of staying over the two poles on 
the ground and up in the air also? 

Dr. Sttverste1n. I would agree with him on that, sir. 

Mr. Tromas. How many shots are you going to make with this 
$10.8 million ? 

Dr. Sinverstrin. The $10.8 million takes care of the two TIROS 
firings and will initiate the work on the advanced payload for the 
next satellite that will come along with a VEGA vehicle. 

Mr. Tuomas. In other words, this represents two TIROS ? 

Dr. Stiverstern. Yes, sir. Two TIROS shots; one late this year and 
one the middle of next year, and then we will start the advanced pay- 
load for the following shot which will be made with a VEGA vehicle 
as a booster. 

Mr. Tuomas. How did you arrive at that figure of $550,000 which 
you are pay ing to the Army Sign: al Corps? 

Dr. Stnversrern. Our contract is for $540,000, sir. 

Mr. Tomas. What are they making for you? 

Dr. Strverstern. The infrared package that goes in the satellite. 
This is a gadget by which we determine the amount of radiation from 
the different ground 

Mr. Tuomas. Are they the only ones working on your package in 
this field ? 

Dr. Stiverstern. They are working on this part of the package. 

Mr. Tuomas. What is your entire instrumentation in the satellite 
going to cost you? 

Dr. Su.verstrein. I think the whole satellite will cost in the neighbor- 
hood of $3.5 million, but part of this is being funded from the ARPA 
fund because they initiated this TIROS program, and we are support- 
ing it. It is being transferred to our jurisdiction on the first of the 
fiscal year. 

Mr. Trromas. These are 1960 funds? The $10.8 million is not trans- 
ferred funds, but newly appropirated funds? 

Dr. SILVERSTEIN. Yes, sir. The point I am making is that the 
TIROS projects were initiated and funded out of 1959 funds and the 
continuing support for the TIROS program during the firings and 
data acquisition will be paid for with NASA 1960 funds. 





COMMUNICATIONS 


Mr. Tromas. At this point in the record we shall insert pages 253 
through 255 of the justifications into the record. 


(The pages follow :) 
COMMUNICATIONS 


Wiseel pee 300G woo a a es eh ee a SU ee $3, 460, 000 
Pinte Won: 1000 2. obs = bce oc tol ties ee ete ae 4, 700, 000 
1. Objectives 

To develop communication satellites and operating techniques suitable for 
use in a worldwide communications system: such satellites would be intended 
as relay stations for ground-to-ground, ground-to-satellite, and satellite-to-ground 
transmissions of messages, data, voice, and television. 

To conduct research and development in the following areas in support of 
this program: (a) passive relays which reflect radio waves omnidirectionally, 
as with a sphere, or directionally, as with a corner reflector which must be 
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aimed: (b) active relays which repeat messages immediately or at some delayed 
time: (c) high-power directional antennas for ground and satellite installation ; 
(d) sensitive “low noise” receivers; (e) stabilizing and aiming devices; (f) 
lightweight power supplies; (g) “stationary” satellites in equatorial orbit; (h) 
propagation of electromagnetic radiation; and (i) world communication needs 
studies. 

2. Justification 

Long-range communications in the form of telephone, telegraph, and tele- 
vision networks are now accomplished by means of land lines, cables, long and 
short wave radio, and microwave relay stations. The total band width of land 
lines, cables, and low-frequency radio is limited. Short wave radio bands are 
erowded and are unreliable because of atmosphere interference and ionospheric 
irregularity. Ultrashortwave and microwave radio is usually limited to line- 
of-sight range; long distance communications at these frequencies is commonly 
achieved by means of repeater stations. 

Satellites offer the possibility of worldwide communications by ultrashort- 
wave or microwave radio because the line-of-sight range at satellite altitudes 
is very large. The band width or channel capabilities at these wavelengths is 
sufficient for television and most other foreseeable communications needs. 


3. Program phasing 

In the fiscal year 1959, NASA efforts on communication satellites are being 
directed toward preliminary experiments with a spherical reflector satellite. 
A 100-foot diameter sphere will be placed in orbit in the winter of 1959 and 
various experiments on tracking and on propagation of radio waves will be 
conducted. In addition, studies of more sophisticated satellites, world com- 
munications needs, and the accompanying ground equipment are being initiated. 
In 1960 and 1961, three additional large spheres will be launched as well as 
on repeater-type communications satellite. 

The major item of expense in the fiscal year 1959 is completion of the first 
100-foot sphere experiment. The program will be expanded during the fiscal 
year 1960 to include the additional sphere experiments as well as development 
of an active repeater payload suited to commercial television and data relay 
needs. Support for development of stabilization systems and a 22,000-mile orbit 
capability is included. 


4. Program costs 


Fiscal vear on Fiscal vear 
1959 1960 

Scientific and technical studies: | 
Satellite stabilization | 7 | $200, 000 
Repeater satellite : : : 700, 000 
Passive reflector $160, 000 200, 000 
System and long-range needs - sot 200, 000 
Ground support : | 200, 000 
Prototypes and operational hardware: Payloads = | 3, 150, 000 | 1, 100, 000 
Operations and technical services: Data acquisition, reduction, and analysis 100, 000 1, 500, 000 
Supplies, equipment, repairs, and alteratior 50, 000 600, 000 
Total ; 3, 460, 000 4, 700, 000 


Mr. Thomas. You are requesting in the field of communications in 
fiscal yar 1960 $4.7 million as against $3.46 million in fiscal year 1959? 

Dr. Guennan. May I interrupt to point out that in this meteorologi- 
cal fiel: i what we are doing here is really the start on a program which 
is going to cost a considerable amount of money over the next several 
years, per ns aps the next decade, but if successful it probably will repay 
much more annually than the total cost of the entire space program 
which N AS. \ is undertaking. 

This whole business of understanding the weather better, whether it 


be—— 


Mr. Tuomas. It is at least something that you can put your teeth in. 
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Dr. GLENNAN. Yes, sir. It touches all of this, and it touches all of 
our prac tical applications. 

Mr. Tuomas. It is the most practical phase of the entire program. 

Dr. Guennan. This program and the communications program are 
the ones of great application. 

Mr. THomas. Certainly, we ought to bear down on the weather 
sections and your communications sections because if there are two 
practical aspects of it which everyone can see, it is those two right 
there. 

Now, let us take a look at your “Communications.” 


FUTURE ADDITIONAL NEEDS 


What will be your offhand guess as to your future needs in addition 
to this $10.8 million for the program on meteorology? You said it 
would be one of the big programs. 

Dr. Strversten. I think this program will grow in size in the years 
ahead. 

Mr. Tuomas. You have two shots scheduled for this year ? 

Dr. SrtversTErn. Yes, sir. 

Mr. THomas. How many do you think you will average a year, and 
for how many years ? 

Dr. Strverstern. I think we will average at least one major shot 
with a large stabilized satellite per year for the next year or two and 
then, possibly, as we get closer to our systems, we will have more; 
perhaps two or three. 

Mr. THomas. It looks to me as if you are in a field where it is very 
difficult to guess. The more information you get, the more satellites 
you are going to have to send up. 

Dr. GLENNAN. There is something about that which rings true. 

Mr. Jonas. Are you going to put the TIROS satellite in a polar 
orbit ? 

Dr. Sinversrern. TIROS will not be in a polar orbit, It will have 
a high-angle orbit aimed northeast at a 51-degree arc. 


STATUS OF FIRST SATELLITE 


Mr, Jonas. What happened to the first satellite that went into 
a polar orbit? The communications system was faulty; was it not? 

Dr. Srtversrern. Apparently. This seemed to be the difficulty. 
Th e antennas were not properly alined so the ground stations could 
pick up the signals. 

Mr. Jonas. It did go into orbit; did it not? 

Dr. Sinversrern. There was every indication that it did. 

Mr. Jonas. Is it, by and large, more difficult to sustain an orbit 
around the poles than it is at the equator? 

Dr. Sunversrern. It is a little more difficult to set up the orbit. 
It takes a little more energy because you do not have the velocity of 
the earth to start you off. It takes another equivalent of, say, 1,000 
feet a second. 

Mr. Jonas. Your VEGA vehicle will overcome that very nicely; 
will it not? 

Dr. Strverstrin. Our VEGA vehicle will be large enough to take 
care of it; yes, sir. 
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COMMUNICATION RELAY PLATFORMS 





Mr. Tuomas. Your justifications state as follows: 


To develop communications satellites and operating techniques suitable for 
use in a worldwide communications system; such satellites would be intended 
as relay stations for ground-to-ground, ground-to-satellite, and satellite-to- 
ground transmissions of messages, data, voice and television. 

These are your platforms where you are going to have one above 
the other and you are going to have one away up there to relay down 
and another one will relay back to the ground? Is that the pattern?! 

Dr. GLENNAN. Yes, sir. 

Mr. Tuomas. Reading further: 

To conduct research and development in the following areas in support of 
this program. 

Long-range communications in the form of telephone, telegraph, and television 
networks are now accomplished by means of land lines, cables, long and short 
wave radio, and microwave relay stations. The total band width of land lines, 
cables, and low-frequency radio is limited. 

Satellites offer the possibility of worldwide communications by ultra-short 
wave or microwave radio because the line-of-sight range at satellite altitudes 
is very large. The band width or channel capabilities at these wave lengths 
is sufficient for television and most other foreseeable communication needs. 

What is the life of one of these satellites when you once get it in 
orbit ? 

SPHERICAL REFLECTOR SATELLITE 

In the fiscal year 1959, NASA efforts on communications satellites are being 
directed toward preliminary experiments with a spherical reflector satellite. 
A 100-foot-diameter sphere will be placed in orbit in the winter of 1959 and 
various experiments on tracking and on propagation of radio waves will be 
conducted. In addition, studies of more sophisticated satellites, world com- 
munications needs, and the accompanying ground equipment are being initiated. 

This 100-foot diameter sphere is a rather large one; it is not ? 

Dr. GLENNAN. Yes, sir. 

Mr. Tuomas. It is a little bit larger than the one we put in orbit 
not long ago. How much will it weigh? 

You have one for 1959 and will have three in 1960 and 1961? Is 
that the program ? 

Dr. Suiverstern. That is right, sir. 

Mr. THomas. With what will it be placed in orbit? What power- 
plant will you use? 

Dr. Sirverstetn. This is going to be done with one of our Delta 
vehicles that we described to you. 

Mr. Tromas. What will this 100-foot-diameter sphere weigh ? 

Dr. Stiverstern. About 160 pounds. 

Mr. Tuomas. About 160 pounds? 

Dr. Stiversretn. Yes, sir. It is made out of .0005 inch thick mylar. 

Mr. Tuomas. You do not have very heavy instruments in it; do 
you? — 

Dr. Strverste1n. There is no instrumentation aboard. You see, the 
thing is passive. It is a big reflector and you fire radio waves from 
the ground at it and they are reflected from it back to another station. 

Mr. Tuomas. And that is the reason for the great size of it? 

Dr. Strverstern. The great size gives you a big reflecting surface. 

Mr. Tuomas. Is this going to be stationary or moving? 
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Mr. Strverste1n. The first ones will be moving. 

Mr. Tuomas. At what altitude will they be stationed ? 

Mr. SILversTEIN. 600 miles. 

Mr. Tuomas. This is really a new start and a new effort? Has it 
been tried before ¢ 

Mr. Sutverstern. Never. It is a major technical development. 


EXPENDITURES AND OBLIGATIONS 


Mr. Tuomas. Where is this $3.46 million? How much of that have 
you spent this year and for w hat did you spend it ¢ 
Mr. Stiverstern. The $3.46 million 2 
Mr. Tuomas. Yes, I note that $3.15 million was for payloads. 
Mr. Utmer. We have obligated a total of 2.15 million on this pro- 
‘am, Mr. Thomas. 
Mr. THomas. Are you through with your obligations ? 
Mr. Utmer. No, sir. 
Mr. Tuomas. For what items did you obligate it? You have a fig- 
ure set up for payloads. What would be in there if it is going to be a 
reflecting job, and you have no instruments? What do you ne eed that 
much money for? 

Dr. Strverstern. There is quite a development job on these pay- 
loads, Mr. Chairman. 

Mr. Tuomas. You mean for the development of the plastic sphere 
itself ? 


= 
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DESCRIPTION OF SPHERICAL REFLECTOR SATELLITE 


Dr. Sirversrern. Yes, sir. You see, this thing is a fairly fantastic 
piece of equipment. Actually, you have a sphere 100 feet in diameter 
which has to be constructed in such a fashion that it can be placed in 
a 30-inch diameter case. You have to be able to inflate it. You have 
to arrange the seams in this 0.0005 inch thickness of plastic so they 
will hold when you put it into space; it has to be inflated to its full 
dimensions and stay in a spherical shape. 

Dr, Guennan. I think the fascinating part of this is the means 
used for inflating it where you just use water which vaporizes. 

Dr. Sriversrern. You see, it will have a little bit of air left in it. 
In packing it, you press out most of the air and when you go up to 
these very “high altitudes where the pressure is very low, this air ex- 
pands. Then we put some water in it. Because the pressure is very 
low, the water will vaporize and that fills it out the rest of the way. 

The development of this payload requires that we figure out how to 
package it so that when we release it from the case it performs 
properly. 

Mr. Tuomas. Who is working this out for you? Where are you 
spending this money? Is this being done in your own laboratory or 
where? 

Dr. Strverste1n. Largely, the development of this payload has been 
in our own laboratories. 

Mr. Tuomas. Where? 

Dr. Sitverstern. At the NASA Langley Research Center. 
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CONTRACTS 





Mr. THomas. Do you have any outside contracts ¢ 

Dr. Sttverstern. We have outside contracts; yes. We have to de- 
velop ground equipment for this payload. In other words, you have to 
have radio equipment on the ground that will fire radio waves at the 
reflector and receive them at the other end, and we have contracts that 
are aimed at the development of this ground equipment. 

Dr. GrenNAN. The Army Ballistic Missile Agency is doing this. 

Mr. Tromas. You have to have your payload itself which is special 
equipment, and your firing apparatus is also special equipment as well 
as your radio 4 

Dr. Sitverstren. Yes, sir. 


Space Operations TECHNOLOGY 
MANNED SPACE FLIGHT 


Mr. Tuomas. Gentlemen, we shall now take a look at your supple 
nients al request, and at this point in the record we shall insert pages 

256 through 259 of the justifications. 

(The pages follow :) 

MANNED SPACE FLIGHT 

Pigeon) wear 3060. eee eee ueineemer Camden ee eee $37, 661, 200 
DENGRD POOR lr RP INIONIND Logo a ero k dict wwencamcad 20, 750, 000 
UR ON ac a ria et ine eens 70, 000, 000 
1. Objectives 

To provide a capability for accomplishing advanced space flight missions with 
vehicles where on-board human intelligence and operations are required. It 
will be a basic objective of the NASA to rationalize and refine the technology 
of manned space flight vehicles and associated systems, to achieve successful 
orbital flight and recovery of a manned satellite with an ICBM-booster and drag- 
reentry system, to evaluate the physiological and psychological effects of a 
space environment on man, to establish his capabilities and limitations for 
performing useful missions in space, and to devise and develop improved 
manned vehicles with increased capabilities for performing important advanced 
missions. 


Justification 

It is becoming increasingly evident that full exploitation of the potentialities 
of space flight for benefiting mankind will be dependent on the development 
of practical capabilities for operating manned space vehicles. While it may 
appear in principle that suitable instrumentation may be devised to perform 
increasingly complex space missions, in practice the availability in a vehicle 
of human intelligence and operational capabilities will prove to be the most ef- 
fective method for successful accomplishment of many advanced space flight 
missions. In particular, he can contribute to the tasks of space exploration and 
utilization an observational, analytical, and decision-making ability concerning 
both expected and unanticipated problems, and a vast flexibility of action for 
operation, correction, and maintenance of scientific and technological instru- 
mentation and equipment that characterize his present usefulness in airplanes 
and the scientific laboratory. 

In order to provide this capability a progressive program of research and de- 
velopment has been undertaken. <A broad range of investigations directed to the 
solution of basic technological problems concerning vehicular configurations and 
construction, human factors, life support equipment and accommodations, launch- 
ing systems, stabilization and control, reentry and recovery systems and tech- 
niques, operational and scientific instrumentation, and other vehicular subsys- 
tems has been initiated. 
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On the basis of extensive studies it has become evident that the first manned 
orbiting flight vehicle should be based on the use of an ICBM-booster launching 
system and the ballistic type of drag reentry into the atmosphere. The relative 
simplicity and reliability of this approach at the present state of the art offers 
the best potentiality for early success and will yield a vehicle with a wide range 
of usefulness for investigating problems concerning both human and vehicular 
operation factors. This vehicle is also a logical stepping stone to larger systems 
of the same type with greater capacity for performing both scientific, civil and 
military services. In addition, it is adaptable to the investigation of both re- 
action-type space-path control and aerodynamic-lifting systems that will give 
later manned space vehicles a greatly increased scope of operations. 


3. Program phasing 

During the fiscal year 1959, a wide range of studies and experimental investi- 
gations is being initiated to assess the problems that will be encountered in 
initial development and operation of manned space flight vehicles and to estab- 
lish the design requirements for the first operational vehicle. A contract for 
the design and construction of the full-scale manned capsule and associated in- 
strumentation and equipment shoud be let early in 1959 and the initial capsule 
for preliminary investigations should become available approximately 9 months 
iater. 

sooster systems including solid-rocket clusters and liquid systems up to the 
ICBM size are being procured to provide for a progressive series of unmanned 
flights at increasing velocities up to orbital speed to refine both the vehicular 
systems and operational techniques to insure the safety of later manned opera- 
tions. 

Some of these preliminary flights will also utilize lower primates to assess 
a range of physiological and psychological factors that will be attendant to 
manned operation. Concurrently an intensive program of pilot training in- 
volving centrifuge, pressure chamber, simulator and balloon experiments will 
be undertaken. 

Further extensions of these programs are planned for the fiscal year 1960. 
During this period it is expected that the first orbital flights of the unmanned 
full-scale capsules will be achieved and effective techniques developed for the 
reentry and recovery phases of the operation. If the systems and techniques 
prove successful, some preliminary flights at suborbital speeds with the manned 
capsule may be undertaken. Additional vehicle capsules and boosters and asso- 
ciated equipment will be procured for the continuing manned flight experiments 
in the following year. 

During the fiscal year 1960 it is also planned to undertake the development 
and construction of more refined versions of the vehicle that will offer greater 
capabilities for performing scientific investigations in space and for providing 
space path control. A range of analytical studies and model experiments will 
be undertaken to define the optimum approach to these problems and establish 
the basic design requirements. Initial development of appropriate vehicles 
shonld be undertaken. 

The major items to be procured for this project are the satellite capsules. 
A total of 12 capsules will be delivered during the fiscal year 1960; fiscal year 
1959 funds will be used for the design, engineering and early construction phases 
of these satellites. Boosters for short range test and qualification flights will 
also be purchased during the fiscal year 1959 and funds will be committed for 
the ICBM-boosters required for the first orbital flights. The boosters for the 
manned orbital flights will be purchased in the fiscal year 1960. 
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4. Program costs 


Fiscal year | Fiseal year | Fiscal year 


1959 | 1959 supple- 1960 
mental 





Scientific and technical studies: | 
Human factors Suctbiuiee ae = $600, 000 


Range and recovery--..- Se Bae BD Sinica. tie entrain | $300, 000 
Design studies of advanced systems-.._.........._- aa ed a Se Sen 1, 000, 000 
Prototypes and operational hardware: | 
Capsules____- : : geal 11, 500,000 | $4, 000, 000 22, 000, 000 
Boosters _ - aces : : 21, 861, 200 | 16, 000, 000 27, 700, 000 
Operations and technical services: | | 
Flight test operations sz Se esr a Se aaa 1,100, 000 | 9, 500, 000 
Range and recovery a 600, 000 | 2m : 3, 000, 000 
Pilot training “ ; monet eaneel 500, 000 
Supplies, equipment, repairs, and alterations: | 
Large scale and wind tunnel models 400, 000 ee 3, 400, 000 
Environmental and functional test equipment for capsules 
and components- i asthe 500, 000 |_____- 1, 000, 000 
Data acquisition and handling equipment | 300, 000 200, 000 300, 000 
Simulators and personnel equipment for human factor | 
research and personnel training -- 150, 000 | 500, 000 500, 000 
All other items ; 550, 000 | 50, 000 800, 000 





= —_ oe )-—— a 
37, 661,200 | 20,750,000} 70, 000, 000 






















Mr. Tuomas. You have a supplemental request for fiscal year 1959 
in the amount of $20,750,000, and your request for fiscal year 1960 is 
in the amount of $70 million. 

Your regular fiscal year 1959 appropriation was in the amount of 
$37,661,200. 

This is for your manned space flight program. 

Your justifications state as follows : 


To provide a capability for accomplishing advanced space flight missions with 
vehicles where on-board human intelligence and operations are required. It 
will be a basic objective of the NASA to rationalize and refine the technology of 
manned space flight vehicles and associated systems, to achieve successful orbital 
flight and recovery of a manned satellite with an ICBM-booster and drag-re- 
entry system, to evaluate the physiological and psychological effects of a space 
environment on man, to establish his capabilities and limitations for performing 
useful -nissions in space, and to devise and develop improved manned vehicles 
with increased capabilities for performing important advanced missions. 

It is becoming increasingly evident that full exploitation of the potentialities 
of space flight for benefiting mankind will be dependent on the development of 
practical capabilities for operating manned space vehicles. While it may ap- 
pear in principle that suitable instrumentation may be devised to perform in- 
creasingly complex space missions, in practice the availability in a vehicle of 
human intelligence and operational capabilities will prove to be the most effec- 
tive method for successful accomplishment of many advanced space flight 
missions. 


What are you going to gain, and what is the purpose of this? 
What do you hope to obtain ? ¢ That is the $64 question. 

Suppose we are asked that question. What is going to be our an- 
swer in justification of the amount which you have spent this year, 
the supplemental, and what you want to spend next year? 

I believe the total program costs for the 2 years is about $130 
million. 
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Dr. GLENNAN. I think that there is no question but that we have 
not as yet devised any piece of instrumentation that can compare with 
man; certainly, for many of the measurements we will make we can 
rely upon, remotely controlled and remotely understood 

Mr. Tuomas. Doctor, no one is going to disagree with you on that 
basis. 

What is that man going to do when he gets up there and what is he 
going to learn ? 

Dr. GLENNAN. He is going to be able better to interpret what he 
finds up there. 

Mr. Troomas. What will he see? 

Dr. GLENNAN. He will not see very much, but he will be better able 
to interpret it. If an emergency occurs or if he w ants, for instance, to 
direct the apparatus w hich we are using for scanning a portion of the 
atmosphere in another direction because he has found something in- 
teresting and he wants to really have a more detailed look at it, this 
he can do. 

We do not know how to make instruments that will do this very well. 
[I doubt that we have any instrumentation that will do this. 

Mr. Tuomas. Off the record. 

( Discussion off the record. ) 

Mr. Tuomas. Gentlemen, let me read two or three more choice sen- 
tences here: 





During the fiscal year 1959, a wide range of studies and experimental investi- 
gations is being initiated to assess the problems that will be encountered in 
initial development and operation of manned space flight vehicles and to estab- 
lish the design requirements for the first operational vehicle. 


Reading further: 


During the fiscal year 1960 it is also planned to undertake the development 
and construction of more refined versions of the vehicle that will offer greater 
capabilities for performing scientific investigations in space and for providing 
space path control. 

Further extensions of these programs are planned for the fiscal year 1960. 
During this period it is expected the first orbital flights of the unmanned full- 
scale capsules will be achieved and effective techniques developed for the reen- 
try and recovery phase of the operation. 


What is a good guess as to when you will be ready? 


Dr. GLENN: AN. W e have laid on 25 test flights between now and 
the end of 1960 and we have the orbital flight bey ond that. 


CAPSULE CONTRACT 


Mr. Tuomas. What are the major items to be procured for this 
project ? 

Dr. GLENNAN. The satellite capsules and boosters. 

Mr. Tuomas. Capsules? I note you state— 


A total of 12 capsules will be delivered during the fiscal year 1960; fiscal year 
1959 funds will be used for the design, engineering, and early construction 
phases of these satellites. Boosters for short-range tests and qualification flights 
will also be purchased during the year 1959 and funds will be committed for 
the ICBM-boosters required for the first orbital flights. The boosters for the 
manned orbital flights will be purchased in the fiscal year 1960. 


What type powerplant are we going to use on this one? 
Dr. GuennAN. That will be the ICBM, the ATLAS. 
Mr. Tuomas. How high do we intend to go? 
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Dr. Surversrern. About 120 miles. 

Mr. Tuomas. That is still pretty high; is it not? 

Dr. Stiversrern. Yes, sir. 

Mr. Tuomas. Who is "developing the capsule for you? Is that firm 
in St. Louis? 

Dr. Stnversrern. Yes, sir. 

Mr. Tuomas. What are you paying for that 

Dr. Strverstern. The capsule contract was around $19 million or 
$20 million. 

Mr. Tuomas. Is that for engineering and development work, or is 
that for a turnkey job? 

Dr. Sirversrern. That is a turnkey job basically for 12 capsules, 

Mr. Tuomas. What are the other big items of expense ? 

Dr. Strverstern. The boosters are shown here as a major item of 
expense. 

Mr. Tuomas. You have for “human factors” $600,000 in 1959 and 
there is blank space for that item in 1960. 

What do you mean by “human factors” in the amount of $600,000 in 
1959, and nothing in 1960 ? 

You have not solved this human factor; have you? 

Dr. Strversrern. No, sir. There will be work going on in human 
factors that will have been started in 1959 under contract and will 
continue in 1960. 

Mr. OstrerraG. You mean the money you had in 1959 will take you 
through 1960 in this particular area ? 

Mr. Tuomas. For “Design studies of advanced systems” you are re- 
questing $1 million. 

What does that mean? What is this for? You said the cost of 
your capsule contract was $20 million. 

Dr. Stiverstern. To be exact, sir, it is $19.45 million. 

Mr. Tuomas. Per copy? Each one? 

Dr. Strverstern. No, sir. These will be 12 turnkey capsules. 

Mr. Tuomas. That is for your 12 capsules including your prototype 
research and development and everything else for the 12 capsules? 

Dr. Strverstern. Yes, sir. There will be a few initial capsules that 
we will use before we get these capsules from McDonald. They will 
be used in some of the earlier flights. 


BOOSTERS 


Mr. Tuomas. You have “prototype and operational hardware.” 

What do you mean by that? 

Do you mean capsules and boosters ? 

Is that a firm contract? You have boosters listed in the amount 
of $27.7 million. 

Dr. Surversrern. The boosters are firm. We, as you know, have to 
eetecnmen our boosters from the military and we are using some 25 
,0osters in this program. 


Mr. Tuomas. Who makes these for the military? Did you say this 
wasan ATLAS? 
Dr. Stiverstern. The final booster is the ATLAS, but before we 


get to the ATLAS we go through a series of flights with the 
REDSTONE. 
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Mr. Troomas. And, you have a cluster of four different power- 
plants? 
Dr. Sutverstern. Yes, sir. 


LAUNCHING COSTS 


Mr. Tuomas. How did you arrive at the figure of $27.7 million? 
What does it cover? Are there any salaries and expenses involved in 
this item ? 

Dr. Strversrern. None of ours, sir. It covers a fairly firm price 
that can be given us by the military for the purchase of these articles; 
the price includes the launching costs. 

Mr. Tuomas. Who launches it for you? 

Dr. Stiverstern. Well, they will be launched, for example, in this 
way: When we fire an ATLAS it will be launched under the general 
guidance of BMD but by the Convair organization at Canaveral. 

Mr. Tuomas. Or on the Pacific coast ? 

Dr. Strverstern. This will all be at Canaveral. 

Mr. Tuomas. I note that for flight test operations you are request- 
ing $9.5 million; for range and recovery you are requesting $3 mil- 
lion and for pilot training you are requesting $500,000. 

What do you mean by “flight test operations” in the amount of 
$9.5 million ? 

Dr. StiversTern. You see, in doing this job we are going to have to 
set up a very complete group of people at many places around the 
world. 

Mr. Tuomas. You testified you were going to have about 12 tests 
before you made the final effort ? 

Dr. Sriverstern. We will have more than that. We see on this 
chart here some 25 firings and these will have to be covered as a part 
of the flight test. 

Mr. Tuomas. What is going up? Is there any instrumentation in 
each one of your firings ¢ 

Dr. Stiverstern. Oh, very complete instrumentation in all the 
firings. 

Mr. Tomas. Willa human being be inside the capsule ? 

Dr. Stiverstetn. No, sir; not for all the firings. They will be in 
these REDSTONE firings. We start off by first firing a capsule 
without anything aboard except the instrumentation and we will send 
back all the information regarding the temperatures in the capsule, 
the structural stresses on it, the stabilization and how it stabilizes 
in flight. Then we will have an animal flying next. 

We will put aboard an animal and then we will measure the char- 
acteristics of the animal during the flight time. 

When we have developed the capsule and the instrumentation, then 
in these REDSTONE flights—in about the No. 3 or 4 flight—we will 
put a man aboard. 

Mr. Tuomas. How high will he go? 

Dr. Suversrern. About 100 miles high in the initial flight. 

Mr. Osrerrag. You can control the distance ? 

Dr. Stiversrern. Yes, sir, by the amount of thrust we put in the 
rocket. 
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SUPPLIES, EQUIPMENT, REPAIRS, AND ALTERATIONS 


Mr. Tuomas. Under Supplies, equipment, repairs, and alterations 
you are requesting for large scale and wind tunnel models $3.4 million; 
environmental and functional test equipment for capsules and com. 
ponents, $1 million; data acquisition and handling equipment, $300,- 
000; simulators and personnel equipment for human factor research 
and personnel training, $500,000; and then you have a coverall item 
of $800,000. 

These are nes, fat, round figures. 

Frankly, I do not think you can give us within 50 percent what this 
is going to cost you. Perhaps you have covered it the best you can. 

Dr. Suverstetn. Mr. Chairman—— 

Mr. Tuomas. Is that a fair statement ? 

Dr. Surversrern. No; I donot think so. 

Mr. Tuomas. How much guesswork is involved here ¢ 

Dr. SunversTEIN. This is an estimate, as you must understand. 

Mr. Tuomas. And if you can come within 20 percent or 25 percent 
of it you are pretty good. You are not only good, but excellent. 

Dr. Surversrern. A large part of this is in the booster ¢ ost, and we 
do have firm figures on that. 

Mr. Tuomas. The sum of $27.7 million is not more than one-third of 
this whole amount. 

Dr. GLENNAN. Your capsule is added onto that in the amount of 
$22 million. 

Dr. Suverstern. I think we have probably estimated this within 
10 percent. I cannot claim any greater accuracy than that. I think 
the estimate might be low rather ‘than high. 

Mr. Tuomas. If you can come within 10 percent, you are not good, 
but perfect. 

Mr. Jonas. I heard over the radio last night that Congressman 
Overton Brooks announced in a speech yesterday that we are getting 
ready to send four white mice up in the next couple of days. 

Is that a part of this particular buildup ¢ 

Dr. Grennan. No, sir; that isa part of a program being carried out 
by ARPA which is called the DISCOVERER program. What they 
find out in that program about the reaction of the mice to flight will 
be fed back into our program. In all flights of this kind where there 
are bits of information that are picked up that will be useful in our 
program it comes back to us. 

This is done through a cross index or cross membership on a variety 
of committees that worry about these things. That isa Polar orbit you 
have heard about of the DISCOVERER which was fired very 
recently. 

Mr. Ostertac. Then this project that you speak of is associated with 
the military ; is it not ? 

Dr. Grennan. Ultimately the military are going to want to put 
men in space. I do not think there is any question about that, but the 
DISCOVERER projects has a variety of end results which they are 
aiming at. 

They have some spare space in the payload package and they just 
put in a few of the mice in the instrument. The mice are going along 
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for the ride, as it were. There is no use wasting the space. There is 
no use wasting that weight. We want to find out as much as we can 
as it brings down the cost of the operation in the long run. 

Mr. Ropes. I am curious as to one other thing: 

Why are you putting a man into a ballistic flight? Putting him 
into — after he has been in that ballistic flight, I think, might be an 
antichmax, 

Has he not gone through everything when he goes through that flight 
that he does while in orbit ? 

Dr. Stiverste1n. Not really. Let me put it this way: We put him 
into this ballistic flight and he is in effect under less severe conditions 
than he will encounter in the orbit. The recovery process is not so diffi- 
cult as in the orbit but he will have a chance to endure some of the 
accelerations. When you get him in the ballistic flight he will have 
a chance to experience some of the weightlessness that he will encoun- 
ter over a much longer period of time. In the ballistic flight he will 
be weightless only for a matter of 6 minutes, whereas in the orbital 
flight he might be weightless for a matter of 414 hours. 

This will give us a preliminary picture for the manned flight and 
get him accustomed to the environment and this, we think, is neces- 
sary in order to be safe. 

Mr. Ruopes. What do you think this weightlessness will do to a 
man ? 

Dr. Sttverstern. We have to learn that. 

Dr. GLENNAN. This is one thing we just cannot simulate here on 
earth. 

CAPSULE CONTRACT 


Mr. THomas. What type of contract do you have with the St. Louis 
company for your $19.5 million on your 12 capsules? Is it cost-plus? 

Dr. Stiverstetn. Cost-plus-fixed-fee. 

Mr. Tomas. How did you arrive at the fee and what supervision 
do vou have over the expenditure? What control do you have? 

Mr. Srepert. The figure we derived at by haggling and refining cost 
estimates of the actual job and then arriving at a reasonable amount. 
I think in this case it was 6 percent. 

Dr. GLENNAN. 6.28 percent. 

Mr. THomas. What part of the overhead of the plant is carried 
in your contract? What part of the depreciation of the plant is 
carried in your contract? What part of the managerial costs go in 
your contract over and above the 6.28 percent ? 

Mr. Stepert. Only that part of the company’s total expense which 
the auditors for the whole Government allow. If we have 20 per- 
cent of the Government contract business 

Mr. Tromas. If you tie it up with a contract, the General Account- 
ing Office cannot break the contract. 

Mr. Steprrt. The overhead amount that goes into our contract is 
that portion of the total overhead of the company which one audit 
agency for the whole Government, in this case Navy, determines to 
be the amount of allowable cost—if we have 10 percent of the total 
Government business in the company’s plant we will take 10 percent 
of the allowable indirect costs of the company against our contract, no 
more. 

Mr. Tuomas. Is the Navy spending your money here? 
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Mr. Strevert. No. Under our relationships with the military, when- 
ever we go into a direct contract with a plant which is ene doing 
defense business, we have the military plant representatives handle the 
administrative relationships on our contracts. This keeps us from 
duplicating services in the same plant. 

Mr. Tuomas. How did you pick this plant? 

Mr. Sievert. You mean, how was the McDonald Co. picked? 

Mr. THomas. Yes. 

Dr. GLENNAN. Thirty-seven companies were invited to bid, com- 
panies all over the United States. Eleven finally came in, as I recall 
it, with bids. One of the bids was unresponsive and was thrown out. 
Ten remained. 

One contract evaluation board was set up on the technical side, a 
second contract evaluation board was set up on the business side. 
These two, making their evaluation on a wide variety of factors, 
brought their recommendations to a single evaluation board, which 
Dr. Silverstein chaired, and he, having listened to their story, satisfy- 
ing himself as to the validity of the examination made by those 
boards, brought it to Dr. Dryden and me, and we finally accepted the 
findings of Dr. Silverstein. 

At this point we then selected the company, McDonald, in this in- 
stance, which showed up best in this competitive examination. By 
the way, the military services were members of our boards. From 
that point we negotiated with the successful bidder. 

Mr. Tuomas. You had competition in that 10 or 12 companies 
offered their services for a fee? 

Dr. GuennaAN. They submitted competitive prices, but when one is 
developing an item like this where one cannot sit down and draw up 
all the specifications and all the blueprints on it, the cost-plus-fixed- 
fee route is about the only route one can go. It is really a competitive 
negotiation we are talking about. 

Mr. Osrerrac. In connection with your cost factors, in connection 
with your evaluation, it strikes me that one of the gray areas here 
with regard to your whole program has to do with the possible syn- 
chronization of production and cost with that of the military. In 
other words, most or much of this function of production and equip- 
ment and satellites is being produced and developed for the military. 

Is it possible that you are paying a separate price or a separate 
consideration, or does the development and the cost factor have a part 
and parcel of the development that took place under the military asa 
part of your evaluation in your pricing ? 

Dr. GLENNAN. In evaluating these bids we go back to the military 
services and say, how have these various companies performed? How 
have they kept to their schedules? What is their management per- 
formance? What is their record of meeting the costs which they have 
estimated for you as they come into this competitive situation ? 

This is a very, very thorough process. There is much probability 
that in many of these devices we are building that airplane companies 
particularly will be interested, or engine companies, that have been 
in this same field—we always try to get outsiders as well—but because 
there is so much probability they will be in it we attempt to get 
representatives of the armed services on our committee so we get the 
valine of their background information and experience. 
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Mr. Osrertac. Whether it be boosters or component parts of the 
ATLAS, how do your prices compare with that of the military ? 

Dr. GLENNAN. We buy our ATLASES from the Ballistic Missile 
Division, from the military. 

Mr. Osrertac. You buy them from the military rather than from 
contractors ¢ 

Dr. GLENNAN. From the military. 

Mr. Yates. Is that at original cost or depreciated cost ? 

Dr. GLENNAN. We would like to have credit for our testing of their 
boosters, but we do not get it. 


Space Renpezvous TECHNIQUES 


Mr. Yates. The impression I get from your justification on page 
260 entitled “Space Rendezvous Techniques” is that you really have 
a ceiling unlimited in connection with your thinking. 

How serious are you about the space laboratories floating up above 
the atmosphere and looking for the placement of men and machines in 
order to have a landing space for your space flights? Is that within 
the realm of possibility # 

Dr. Strverstetn. Very much so. I think myself that one broad 
statement I could make in this area from my point of view in this whole 
space flight area is that no one, to my mind, has defined a place where 
we stop flying as we go up. In other words, I do not see the line 
really where space begins and the air stops because the atmosphere gets 
more and more tenuous as you go up, thinner and thinner, but it is 
going up all the time. 

We have had places before when people drew lines and said that 
you are not going to fly faster than the speed of sound, for instance. 
We flew through it. Other people have drawn arbitrary lines. They 
say that this is space and this is air. I see nothing that will stop us 
from doing it if we are properly funded. I think these are the kinds 
of things that are going to be done. There is no question about it. 

[think Dr. Dr yden mentioned the point that if somebody had asked 
the Wright brothers back in 1903 to visualize what was going to 
happen in flight ahead they could not have done it. I talked to Orville 
Wright in 1930 when he came through our laboratory at Langley. 
I was there. He looked at the airplane sitting in our tunnel at that 
time. It was one of the modern airplanes of 1930, which flew at a 
speed of about 175 miles an hour. He looked at it and said, “You 
know, I would never have dreamed we would have an airplane that 
would go this fast or equipment such as this that would be able to 
ws it.” This was Orville Wright himself. 

I do not think any of us can afford not to look ahead. The future 
stretches ahead of us. We will dothese things. The question is: Are 
we as a nation going to take the lead? We spend billions of dollars 
trying to make friends with our neighbors by giving them money. 
At the same time, we lose all of our leadership by not. moving ahead 
aggressively. This country has the technology and capability. All 
we have to do is demonstrate it and make friends of these people and 
demonstrate our leadership. 

Mr. Yates. Make friends of these people ? 

Dr. Surverste1n. The undecided people of the world. 
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Mr. Yates. I was thinking of space people. 

Dr. Srrverstein. This space thing has a tremendous effect on our 
relations with the world. Either we demonstrate we are a first-class 
nation or we demonstrate otherwise. I feel that we are going to do 
these things because they are the things that are the next ‘step in our 
technological development. 


VALUE OF SPACE RESEARCH 


Mr. Yates. Suppose a constituent asks you, “Mr. Silverstein, what 
do you hope to gain by branching out into space other than charting 
the unknown?” Is this solely the answer? Are there tangible 
results ? 

Dr. Smiverstern. There are many tangible results. This commu- 
nications is an immediate thing. 

Mr. Yates. You meanas far as meteorology is concerned ? 

Dr. Smiverstern. Meteorology is immediate. There are many things 
in this whole area. I think there will be travel in space. There are 
people who do not think this. This is my opinion. I think every- 
body is entitled to his opinion. I think we will do these things like 
the space rendezvous. They are the next step. You always take the 
next step. 

Mr. Yates. You mean the landing platform in space? 

Dr. Strverstern. Yes, sir. I donot question it. 

Mr. Wyarr. At this point we are not talking about landing plat- 
forms in the sense you are, I believe. We are speaking of the capa- 
bility of putting up essentially permanent stationary things, and we 
are not looking at a point from which we would leave to go “someplace 
else. Thismay well come along. 

Mr. Yates. Did I not read in your justifications about having land- 
ing stations in space and is this not a part of it? 

Dr. Stuverstern. These are some of the initial studies leading to- 
ward it. They would be landing contact points. 


Spacek RenpeEzvous TECHNIQUES 


Mr. Yates. Put pages 260 and 261 into the record. 
(The pages referred to follow :) 


Space ReENDEzVvVOUS TECHNIQUES 


Neen ee en ee hebuck ents Gnd teas eae cence ces goes agen) ethos ces oe 
UC INNE N c ore p eu eeteoeaeiwoee $3, 000, 000 


1. Objectives 
To determine system requirements and to develop system components neces- 


sary for the accomplishment of contact rendezvous between satellites or space 
vehicles. 


2. Justification 


For the conduct of advanced space flight investigations it will be necessary 
to provide vehicles with a capability for attaining or changing precision orbits 
or trajectories, and for executing controlled rendezvous in space. Such flight 
operations are fundamental, for example, to the operation of fixed-altitude and 
stationary satellites, to the construction of complex vehicles in space, and to 
the transfer of personnel and materials in the operation of orbiting space labora- 
tories. The development of such operational capabilities is a basic objective of 
the NASA space vehicle development program. 
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8. Program phasing 

During the fiscal year 1960, it is planned to undertake basic studies to estab- 
lish effective methods for providing the various required types of vehicular space 
path control. Preliminary investigations will also be undertaken to devise 
practical components, including referencing, target acquisition, director, pro- 
pulsion, and control systems associated with such operations. It is expected 
that the state of the art will also permit the initial design and development of 
vehicular subsystems necessary for the more elementary maneuvers involved 
in, for example, the circularization of an elliptical satellite orbit. 


4. Program costs 


Fiscal year Fiscal year 








1959 1960 
Scientific and technical studies: 
Study of space maneuver techniques Lodtpiiaeedn rented muses meats ioasaeeb ae $300, 000 
Preliminary investigation of referencing, target acquisition, director, 
propulsion, and control system components Katdbdemintcubiantdeasdemeks nici chislies abe adie 700, 000 
Prototypes and operational hardware: 
Design, development and construction of satellite orbit-control systems--|........-..-- 1, 500, 000 
Supplies, equipment, repairs, and alterations: 
Components, materials, and simulation equipment required for space 
path control experiments - ----- cue dnd alain kaeiaiaditiuntlakiich ibe iedice auskias debunked 500, 000 
Ua ais Hae eo ao once nnecine espe tdee eee teeta tee eben 3, 000, 000 





Mr. Tuomas. How are you going to spend this $3 million? This is 
fresh money now. W here are you going to spend it? You have 

$500,000 for components, materials, and simulation equipment. You 
have $1.5 5 million for prototypes and operational hardware. You 
have $800,000 for study of space maneuver techniques and $700,000 
for preliminary investigation of referencing, target acquisition, and 
soon. How much are you going to spend on that landing platform ? 
This is an estimated figure again. 


SpeacE Proruntsion TECHNOLOGY 
SOLID FUEL ROCKETS 


We will put pages 262 and 263 in the record. 
(The pages referred to follow :) 


SoLtip Fuet RocKeETs 


Niseth weer T6O...nusce cnet eu sadist heeds heintnnd oneheue eine $700, 000 
PART Ne SO as ae ol a ee Oe sg hE orang pene ateapeeaeaaaiin 3, 000, 000 


1. Objectives 

To improve the utility and versatility of solid propellant rockets by (1) de- 
veloping improved burning grain configurations; (2) devising methods for thrust 
vectoring; (3) devising methods for thrust modulation and thrust termination ; 
and (4) reducing the weight of inert parts. 


2. Justification 

As compared to liquid propellant rockets, solid propellant rockets have several 
inherent advantages. They are storable, reliable, utilize simple operating prin- 
ciples, are generally transportable in a loaded condition, and offer advantages of 
simple firing techniques for relatively untrained launching crews. Their gen- 
eral characteristics and the ability to manufacture them readily in different sizes 
make them attractive for such uses as upper stage boosters, retrorockets, and 
guidance-correction rockets for space systems. 

The utility of solid propellant rockets is limited by a present inability to con- 
trol thrust during burning, to terminate thrust precisely with a fraction of the 
charge unburned, to reignite after initial burning and to obtain simple thrust 
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directional control. The proposed program will aim at an improvement of each 
of these deficiencies. In addition, research and development efforts will be 
aimed at the reduction of the weights of cases, nozzles, throat inserts, and other 
inert parts, thereby improving the overall efficiency of the solid propellant 
rocket. 
















8. Program phasing 


Studies of the problems and requirements of retrorockets will be initiated in 
1959 and continued in 1960. Studies of improved propellant combinations will 
be initiated in 1960. Prototype rockets having improved construction techniques 
(lighter weights) will be developed in this time period. Advanced thrust modu- 
lating and thrust vectoring systems on small scale rockets will be started in 1960. 


4. Program costs 
Sn cee . —__—__—— 
Fiscal year Fiscal year 
1959 1960 





Scientific and technical studies: | 
Studies of retro-rocket systems. --_-.--- aay ene i iee eee “2 $100, 000 $200, 000 


Studies of high impulse ee Dean chuineies Seeeenstemacadwe. aleve rabou waned | 600, 000 
Prototypes and operational hardware: 
Advanced-construction rockets - - .- omens aa 400, 000 | 1, 000, 000 
Advanced thrust modulating and thrust vectoring syster Diesete toast cee 800, 000 
Supplies, equipment, repairs, and alterations: | | 
Components and materials for experimental investigations_.........-..--| 200, 000 | 400, 000 



























Tena a i ag de Ga hie ane ee | 700, 000 | 3, 000, 000 


Mr. Tuomas. What about solid fuel rockets? I know you will 
want to do this in your own stomping ground out at Cleveland. Do 
you not have most of the answers already ¢ Yousay: 

To improve the utility and versatility of solid propellant rockets by (1) 
developing improved burning grain configurations; (2) devising methods for 
thrust vectoring; (3) devising methods for thrust modulation and thrust 
termination; and (4) reducing the weight of inert parts. 

You have been carrying on this experiment for a good many years 
out at your powerplant in Cleveland, have you not ? 

Dr. Sutverstern. Not in solid rockets, sir. We have worked 
liquid rockets. 

Mr. THomas (reading) : 

Studies of the problems and requirements of retrorockets will be initiated 
in 1959 and continued in 1960. 

What is a retrorocket ? 

Dr. SunversTern. You will recall Dr. Dryden’s presentation yester- 
day of the Mercury capsule. We have small solid rockets in the 
nose of the capsule to slow it down. 

Mr. THomas (reading) : 

Studies of improved propellant combinations will be initiated in 1960. Proto- 
type rockets having improved construction techniques (lighter weights) will be 
developed in this time period. 

What is the metal you are experimenting with ’ 

Dr. Suverstern. There are marked developments in this area. 
We are working with materials for solid cases with strengths up to 
300,000 pounds per square inch. You might recall that conventional 
construction steel you use in a building has a strength of around 
70,000 pounds per square inch. These materials are four to five times 
as ‘good. 

Mr. THomas. What are they ? 
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Dr. Stverstrin. A special Swedish steel being developed, with 
high tensile strength, by particular methods of heat treatment. 

Mr. THomas. Supplies jump from $200,000 to $400,000; advance 
construction, $400,000 this year to $1 million. Studies of high im- 
pulse propellants, $600,000. What do you mean by high impulse 
propellants? 

Dr. SttversTern. Impulse means the thrust you get per pound of 
fuel burned. In your automobile you have a certain amount of horse- 
power per pound of fuel burned. We talked about the thrust here 
per pound of fuel burned. 

Mr. Tuomas. What is the nature of the fuel you are experimenting 
with ? 

Dr. Stiverstern. The fuels we have been using are basically a com- 
bination of a rubber fuel and so-called perochlorate or oxidizer mixed 
with it to give your combustibles, an oxidant and a fuel. There are 
new things | that have more thrust. 

Mr. Tuomas. I am sure the committee wishes you well on that 
rubber idea because we have several pounds in that stockpile that 
needs rotating. 

What is the chemical formula for rubber ? 

Dr. Stiversrern. Rubber is one of the very long molecules and has 
carbon aboard it and organic material. 

Mr. Tuomas. It is mostly a carbon, is it not ? 

Dr. Strverstern. Not mostly a carbon. It is a carbon, what we 
call carbon-hydrogen combinations, hydrocarbons. You start with 
petroleum fuels in making some of the rubbers. 

Mr. Thomas. Synthetic rubber is made from petroleum, any car- 
bon, grain alcohol, any substance, it is a good part carbon, is it not? 

Dr. Sitverstrern. It is hydrogen and car aus mixed. 

Mr. Tuomas. This figure of $3,000,000 is largely an estimated figure, 
Ipresume. Where are you going to spend this money ? 

Dr. Strverstern. This will all be by contract with the industry 
that is developing these things. 

Mr. THomas. How many contracts will you have? You say, 
studies for high impulse. propellants. How many contracts will you 
have for the $600,000 ? 

Dr. Strverstetn. I would guess about three. 

Mr. Tuomas. How about the advanced-construction rockets for $1 
million? How many contracts? 

Dr. Sriverstern. There will beanumber. We have not established 
these contracts in detail yet. We do not have the funds for them. 

Mr. Tromas. You will not be able to do that at your own labora- 
tory ? 

Dr. Strverstern. We will not do this at the laboratories. We will 
do this on contract. There is a tremendously strong industry grow- 
ing up in this area with many ideas. These ideas will lead us to 
advanced technology. 

Mr. Tuomas. You mean it is part of the aviation industry? 

Dr. Strverstretrn. It has grown up as a result of the missile indus- 


try. 





170 


HIGH ENERGY PROPELLANT ROCKETS 


Mr. Tuomas. High energy propellant rockets. We will put in 
pages 264 and 265. 
( The pages referred to follow :) 


HiIGH-ENERGY PROPELLENT ROCKETS 
NE ee a caters a er tees $7, 000, 000 
Pr EY PU Re caidheg te este e sck eaten este tas ce catae ssi 5, 000, 000 


1. Objectives 

To conduct basic investigations of high-energy fuels; to develop medium-size 
rocket vehicles using these fuels; and to initiate design studies leading to large 
high-energy rocket vehicles. 
2. Justification 

Fuels of relatively low energy were used in early rockets, both liquid and 
solid. The present generation of large rockets uses liquid fuels of moderately 
high chemical energy such as liquid oxygen and kerosene. A newer class of 
fuels, of significantly higher energy, has been tested for several years in small, 
experimental rockets. The most promising of these new fuel components are 
hydrogen, fluorine, and hydrazine. Through the use of these newer fuels it will 
be possible to substantially increase the payload carrying capacity of the present 
generation of large rockets. For example, a two-stage rocket that uses oxygen 
and kerosene as fuels can put 4,000 pounds in orbit around the Earth and can 
send 750 pounds to Mars. By using hydrogen in place of kerosene in the upper 
stage only, the payload capability can be increased to 8,000 pounds for the Earth 
satellite and 1,500 pounds for the Mars probe for the same launch weight. 

Sufficient experience with the new high-energy fuels has now been obtained to 
proceed with the development of large engines intended for use in rocket vehicles. 
Preliminary design of the vehicles will proceed concurrently with the engine 
development so that a useful product will result. 


8. Program phasing 


Since the oxygen-hydrogen combination is currently considered the most 
promising high-energy fuel combination for practical use, the development effort 
using these fuels has been initiated. Strong support is required to maintain 
a reasonable development schedule on this urgently needed rocket powerplant. 
The development of a final stage using storable propellants (nitrogen-tetroxide 
and hydrazine) is to startin 1959. An experimental investigation of the fluorine- 
hydrogen combination is being continued. Finally, design studies and experiments 
leading to a hydrogen-oxygen engine of 50,000 to 100,000 pounds thrust will be 
continued. 

}. Program costs 


Fiscal yea Fiscal vear 
1959 1960 
Scientific and technical studies: 
Exnerimental investigation of fluorine and hydrogen as fuels $1. 000, 000 $1, 700, 000 
Design studies and experiments leading to a hydrogen-oxygen engine of 
50,000 to 100,00 pounds thrust level 1, 000, 000 1, 700, 000 
Prototypes and operational hardware | 
Development of an upper-stage rocket using oxygen and hydrogen 
fuel I GRO) Bs en 
Development of an upper-stage rocket vehicle using nitrogen-tetroxide 
and hydrazine as fuels ‘ rm Sate = : 3, 000, 000 | 1, 600, 000 
Total... Fee eRe fe ek a, ot RO gehen e oni eeaK, 7, 000, 000 5, 000, 000 





Mr. Tuomas. You are asking for $5 million this year against $7 
million last year. This is to conduct basic investigations of high 
energy fuels, to develop medium size rocket vehicles using these fuels, 
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and to initiate design studies leading to large high-energy rocket 
vehicles. 

What is the difference between this and the other item ? 

Dr. Smiverstern. These are liquid fuels as contrasted with the solid. 

Mr. Tuomas (reading) : 

Fuels of relatively low energy were used in early rockets, both liquid and 
solid. 

You have been experimenting at Cleveland for the last 10 or 15 
years, have you not # 

Dr. Stuverstetn. Yes, sir; different parts of this. 

Mr. Tuomas. You spent $7 million last year. Did you spend it at 
the Cleveland laboratory ? 

Dr. Sitverstem. In this set of figures, go down to the third line 
and you will see an item for $2 million. The Cleveland laboratory 
has been given the responsibility of obligating this sum. 

Mr. Tatas (reading) : 

A newer class of fuels, of significantly higher energy, has been tested for 
several years in small, experimental rockets. 

Is that it? 

Dr. Sruverstretn. Yes, sir. 

Mr. THomas (reading) : 

For example, a two-stage rocket that uses oxygen and kerosene as fuels can 
put 4,000 pounds in orbit around the Earth and can send 750 pounds to Mars. 
By using hydrogen in place of kerosene in the upper stage only, the payload 
capability can be increased to 8,000 pounds for the Earth satellite and 1,500 
pounds for the Mars probe for the same launch weight. 

Where is all this money going to be spent ? 

Dr. Stiverstern. This year we are spending $2 million on the third 
item through contracts let at the Cleveland labor atory. We have a 
contract with the Bell Co. up in Buffalo for the development of the 
fluorine as an oxidizer and hydrogen as a eed That work is going 
on now and we will continue it next ye We are working with 
oxygen and hydrogen with Aerojet Corp. is ‘dev elop one of the | larger 
sized hydrogen-oxygen engines. 

Mr. Tuomas. You have four or five items set out here. You have 
experimental investigation of fluorine and hydrogen as fuels, $1,- 
700,000. Isthata pure study of a fuel ? 

Dr. Strversrern. It isa rocket study. 

Mr. THomas. You cannot study the fuels unless you burn them in 
something; is that right ¢ 

Dr. Stuverstern. ‘That is right. Wehave a contract currently which 
will be continued for a rocket. 

Mr. Tuomas (reading) : 

Development of an upper stage rocket vehicle using nitrogen-tetroxide and 
hydrazene as fuels— 
$3 million this year and $1,600,000 for next year. 

Dr. Stiverstern. This $3 million is a dev elopment of a rocket that 
initiated the work for the upper stage of the VEGA vehicle. 

Mr. TxHomas. I do not understand why you cannot do all this work 
at your great installation. How many people do you have in Cleve- 
land ¢ 

Mr. Utmer. About 2,800. 
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Mr. Tuomas. Why do you have to go outside? You could not test 
any of these fuels without something to test them in. 

Mr. Assorr. The Lewis Research Center is a research center, not a 
development group. In order to develop these rockets—well, I should 
back up. 

In the research work on the rockets at Lewis we sumply used very 
small rockets constructed in our own shops at Lewis. 

Mr. Tuomas. With that great setup out there, with 2,800 people and 
a plant investment out there of $100 million or $125 million, and it 
looks to me as though you were in business long before the people you 
are now dealing with were in business. You were the father of the 
whole idea, and you were in business 15 years before these people you 
are now giving contracts to were in business. Am I right or wrong? 

Mr. Axgorr. I would still like to point out the difference. 

Mr. Tuomas. Am [right or wrong? 

Mr. Assorr. You are partially right and partially wrong. There is 
a difference between a research laboratory and the industrial setup 
which is needed for development. It is similar to the chemical busi- 
ness, where you might have a chemical research laboratory which 
operates on bench size setups, but the industrial setup has to go 
from these small and sometimes bench size pilot plants to the large 
installations which are needed to make chemicals on an industrial scale. 

The same way on this sort of thing. We have been conducting re- 
search work on small objects, w hich we can either build in our own 
shops or which we have obtained from other people largely on the 
basis of obtaining articles, such as the jet engines we worked on out 
there for a long while, from the military w here they were developed 
by the military i in industrial organizations. 

Now we are up against the same thing on the rocket business. We 
can and will continue to do the research work at Clev eland, but we 
do not have at Cleveland the industrial setup needed to do this work in 
either liquid or solid propellants. 

To go back to the solid propellants, to make these big cases you 
have to have industrial machinery needed to form and heat treat these 
very large steel cases, for instance. You have to have the batch 
plants which will mix these batches of very explosive propellants. We 
do not have them. We have some in very, very small sizes capable 
of mixing a very little bit of batch, but we cannot make a batch to go 
into a reasonable size rocket. 

It is the same on the liquid fuels. We can make in our shops or 
obtain from development in the military a certain number of rockets, 
but now we are in position where we have to stand a little more on 
our own feet. We want rockets for our own purpose, and the only 
place to get them is by contract with industrial firms who are set up 
to do it. It could be done at Cleveland if one wants to stop the 
research work and make the capital investment at Cleveland which 
would be necessary to install this machinery at Cleveland. This 
would be a very wasteful thing to do. It would be a slow thing 
to do. 

Mr. Tuomas. Doctor, you are the most convincing man I have 
talked to in years. If you will just stop there, we will say you are 
right and we are wrong. Is that all right? 

Mr. Agsorr. Yes, sir. 
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Mr. Tomas. Is that a satisfactory trade with you, Doctor? 

Dr. Drypen. I think we should realize that we are talking through 
this R. & D. budget and we are talking about buying the services of 
large organizations to develop objects. In many of these cases there 
are more people involved in the factory in engineering groups and 
in developing a single one of the things we are mentioning to you 
than in the whole ‘Lewis Laboratory. We have a tremendous in- 
dustrial plant in this country. If we tried to duplicate industrial 
plants, we would have to build up another 

Mr. Tuomas. There is $5 million here, and you are going to spend 
$2 million of it in your Cleveland plant and the other $3 million 
you will contract out with the rocket makers for prototype rockets? 
When they make them, they will deliver them to your plant at Cleve- 
land and there you will test them with certain types of fuels; is that 
the situation ? 

Dr. StiversTern. In some cases we will deliver them to Cleveland, 
in other cases they will test them at their plant. 

Mr. Tuomas. How many contracts do you have with outside con- 
cerns for the rockets ? 

Dr. Strverstern. In the fiscal 1960 funding here there will be per- 
haps three contracts within this fae amework of $5 million. 

Mr. Toomas. Three contracts? 

Dr. SILversTEIN. Yes, sir. 





1 TO 13 MILLION-POUND-THRUST SINGLE-CHAMBER ENGINE 


Mr. Tuomas. Let’s look at your single-chamber, 1 to 114 million- 
pound-thrust engine. You are really getting upstairs now. This is 
$30,200,000. We will put pages 266 and 267 in the record. 

(The pages referred to follow :) 


1 TO 13 MILLION-POUND-THRUST SINGLE-CHAMBER ENGINE 


ieee WORP: Tors ne hate tnecinn mnt eae: ee eee $10, 000, 000 
RE RID Ie oa iat ac va claus cbarea es 2 idee oe ween ere aes 30, 200, 000 


1. Objectives 


To provide a capability for launching very large payloads by developing a mil- 
lion-pound-thrust single-chamber rocket engine for use in a booster rocket system. 
The higher thrusts required for even more advanced space missions will be 
attained by clustering several of these rocket engines. 


2. Justification 


For missions aimed at boosting large manned vehicles into orbits around the 
earth and for missions aimed at delivering large instrumented payloads to the 
planets, rocket system having thrust levels significantly greater than the ecapa- 
bility of present ICBM boosters are required. Systems based on current ICBM’s 
with high-impulse propellant upper stages will be able to deliver approximately 
8,000 pounds into an earth orbit and approximately 1,500 pounds in a planetary 
probe. A million-pound rocket first stage with a current ICBM as the second 
stage and a high-energy propellant third stage would deliver approximately 15 
tons into an earth orbit and 5 tons on various interplanetary missions. Such 
payloads will be required for advanced manned vehicles orbiting around the 
earth. A booster of the proposed magnitude is also required for instrumented 
payloads which will be landed on the near planets 'to explore and investigate the 
nature of these planets in detail. For missions aimed at manned flight to 
various interplanetary objectives, significantly higher thrust levels will be re- 
quired. These will be attainable by clustering the million-pound-thrust motors to 
produce a 5- to 6-million-pound total thrust. 











8. Program phasing 

Fiseal year 1959 funds will be used to support component research and design 
analyses for high-thrust rockets. During the fiscal year 1959, a contract will 
be let for the design, fabrication, and development of the million-pound-thrust 
rocket. Fabrication of components will be started and will be continued into 
the fiscal year 1960. The engine is to be completed within 4 years. 


4. Program costs 


Fiscal year | 


Fiscal vear 





1959 1960 
Prototypes and operational hardware: 
Design, fabrication, and development of the 1,000,000-pound thrust 
rocket; fabrication of components... $10, 000, 000 $30, 200, 000 
Total. ‘ 10, 000, 000 | 30, 200, 000 


Mr. Tuomas (reading) : 

To provide a capability for launching very large payloads by developing a 
million-pound thrust single-chamber rocket engine for use in a booster rocket 
system. The higher thrusts required for even more advanced space missions 
will be attained by clustering several of these rocket engines. 

We went into this slightly on two or three occasions. 

For missions aimed at boosting large manned vehicles into orbits around the 
earth and for missions aimed at delivering large instrumented payloads to the 
planets, rocket systems having thrust levels significantly greater than the capa- 
bility of present ICBM boosters are required. 

We are trying to catch up with the Russians; is that right ? 

Dr. GLENNAN. Only partially that. In order to do the job we 
have ahead of us 

Mr. Tuomas. I am talking of powerplants. This is primarily ¢ 
powerplant. 

Dr. Drypen. We think it is bigger than any the Russians have. As 
testified, it will be 4 or 5 years before we complete this development. 

Mr. Tuomas (reading) : 





Systems based on current ICBM’s with high impulse propellant upper stages 
will be able to deliver approximately 8,000 pounds into an earth orbit and 
approximately 1500 pounds in a planetary probe. 

What was the biggest payload the Russians placed in orbit? 

Dr. Drypen. About 2,900 pounds in orbit. 

Mr. Tuomas. How high was that? 

Dr. GLENNAN. 135-mile perigee. The apogee was 1,167 miles. 

Mr. Tuomas. What you are working on will carry up to that same 
height 8,000 pounds, 314 times what the Russians have ? 

Dr. Stiverstern. This million-pound rocket will do more than that. 
It will carry a load—used individually, it will put about 25,000 pounds 
in orbit. 

Mr. Tuomas (reading) : 

For missions aimed at manned flight to various interplanetary objectives, 
significantly higher thrust levels will be required. These will be attainable by 
clustering the million-pound thrust motors to product a 5- to 6-million-pound 
total thrust. 

You are going to use a cluster and put three or four or five of them 
in a cluster ? 
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ROCKETDYNE CONTRACT 


Mr. Tuomas (reading) : 


Fiscal year 1959 funds will be used to support component research and design 
analyses for high-thrust rockets. During the fiscal year 1959 a contract will be 
let for the design, fabrication, and development of the million-pound-thrust rocket. 
Fabrication of components will be started and will be continued into the fiscal 
year 1960. The engine is to be completed within 4 years. 

You are spending $10 million in 1959, $30,200,000 in 1960. What 
will it cost when you get it completed by 1964 or 1965? 

Dr. Sitverste1n. The contract we have entered into is for $102 
million. 

Mr. Tuomas. Where is it made and who is the contractor ? 

Dr. Strverstern. The contract is with the Rocketdyne Co. of the 
North American Aviation Corp. 

Mr. Tuomas. Is that in Los Angeles? 

Dr. Stiverstein. North of Los Angeles. 

Mr. Tuomas. $102 million. What type contract is it? 

Dr. Stnverstern. It again is a cost-plus-fixed-fee contract. 

Mr. Tuomas. Whose company is this 

Dr. Drypen. J. H. Kindelberger’s company. Sam Hoffman is 
chief of the Rocketdyne Division. 

Mr. Osrertac. Does not all this information in regard to your ae 
gram here give Russia and anyone else a complete picture of just how 
far you are going, where you are / 

Dr. Drypen. It certainly gives a fair picture. You will recall that 
the law under which we act has a very specific requirement to give 
information—I have forgotten the language—to be as open as possible 
in the information about space, other than that classified for military 
security. 

As you remember, the other day we thought we should not put in 
an open record the detailed planning of particular missions and flights. 
We are not making evailable, of course, the details of this engine, the 
materials of which it is made, the exact arrangement of its parts or 
anything of that nature. 

Mr. Tuomas. How do you arrive at the figure of $102 million over 
a period of 5 years ? 

Dr. Drypren. This is the estimated cost of the development. 

Mr. THomas. Who made the contract? How do you estimate the 
cost? When was it made? 

Dr. Drypen. The contract was entered into on January 9, 1959, 
between our organization and the North American Aviation Corp. 

Mr. THomas. You mean you did not inherit this? It was made 
by NASA? 

Dr. Drypen. That is correct. We inherited a study on the feasi- 
bility of such engine. This study contract was transferred from the 
Air Force. 

Mr. Tuomas. What is the fee and what part of the overhead of the 
present company supports this contract ? 

Mr. Sterert. The fee is 6.5 percent. This $102 million is the result 
of a very detailed negotiation with the company after having assured 
ourselves that their proposal was the best technical and the best 
economical proposal. We had five companies that submitted pro- 
posals to us. 
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Dr. Dryprn. Five companies submitted proposafs on this engine. 
It was a competitive negotiation. 

Mr. Tuomas. What kind of brains do we have with this organization 
that can negotiate a $102 million contract? Whois making it? How 
much experience did they have in the procurement field in this type of 
work ? 

Dr. Drypen. We have a number of people who have excellent experi- 
ence in the procurement area. As Mr. Siepert told you, we obtained 
one of the best men at Wright Field in this business, one of the experts. 
The contracts were evaluated in the procedure that has been commonly 
used of setting up a committee to evaluate the technical aspects of the 
proposals, and setting up a different committee to evaluate the busi- 
ness aspects of the proposal. 

In that group we had the advice of senior procurement officials in 
the military services. These two groups reported to an overall 

Mr. THomas. You mean the Air Force? 

Dr. Drypen. From Wright Field. The Air Force has some interest 
in the possible later military use of this engine, although they have 
not formulated any requirement at the moment. The military use of 
space is a thing which is not fully formulated as yet. 

Mr. Tuomas. This is new ground for you folks to be traveling in. 

Dr. Drypven. It isa new agency, new people. 

Mr. Tuomas. You are plowing i in virgin soil. You tie up the tax- 
payers for $102 million right off the bat. It is e isy to tie up but 
awfully hard to get untied. 

Dr. GLeNNAN. Really, it is not. 

Mr. Yares. Isthere a cancellation clause in the contract ? 

Dr. Drypen. Certainly. 


COST OF SPACE PROGRAMS IN FUTURE YEARS 


Mr. Yates. This thought that occurs to me is: How much will your 
program cost over the next few years? How far ahead have you 
planned ? 

Dr. GLENNAN. We are in the process of trying to draw out into the 
future what we think this would cost if we go along at a sound, well- 
planned pace. It would appear to me that. this agency would be 
spending, would be asking for money in the neighbor hood of a billion 
dollars a year within the next 3 years 

Mr. Yates. For how many years at a billion dollars a year ? 

Dr. Grennan. So long as the Nation wants this program carried 
on. 

Mr. Botanp. There comes a point where you will have learned all 
you can learn with respect to the hardware you have to purchase; 
is that right ? 

Dr. GLENNAN. I might say that there might be a decrease in years, 
say beyond 5 or 6, whatever it might be, when the development costs 
on some of these very expensive vehicles were behind us and you then 
bought the vehicles at so much per copy. Because of the tremendous 
weight-carrying capacity, you would not be buying very many. Those 
costs might come down somewhat. 

Mr. Bouanp. We are engaged in a lot of research to put man in 
orbit, to put up communications stations} to put up satellites. You 
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will find this out and the great cost is in developing this thing. After 
it is developed, all you have is the cost of production. 

Mr. Yates. Does private enterprise enter into this? Is this some- 
thing the Government is mapping out for private enterprise? Do you 
visualize the time when you will have interplanetary travel the same 
as we now have intercontinental travel ? 

Dr. Drypen. You might compare this new area with the atomic 
energy field with which you are familiar. Does anyone think the 
Nation will abandon that field? I do not think so. In the same way, 
as space develops there are going to be civilian and military uses 
and I do not think this is a new activity of mankind that you kind 
of study for a while and then it disappears completely. 

Mr. Osrertac. You regard this as a perpetual sort of thing? 

Mr. Yates. Permanent. 

Dr. Drypen. It is completely new technology, a new area, and it 
will go on at some pace. 

Mr. Yates. That is why I wondered about the cost of this. I had 
not really gone beyond this budget in terms of cost until suddenly it 
occurred to me you are developing the VEGA over 8 years and you 
are not going to stop with the development of the VEGA. The 
VEGA is only one piece of this total program. Where do you go? 
How much is all this going to cost the American taxpayers? 

Dr. Drypen. It is like the shipbuilding activities. You do not 
finance those in annual budgets. They are things which inherently 
take a long time to do. The same way with the airplanes. 

Mr. Yates. With shipbuilding you have an idea as to limitations. 
You can visualize. There is a sort of ceiling unlimited on the cost of 
this program. 

Dr. Drypen. I do not think so. 

Mr. Yates. Do you have any limitations that tie this in? You 
just envision this as costing a billion dollars a year? 

Dr. GLENNAN. We have been in business 8 months in a wholly new 
field. I think a year from now we could answer your question very 
much more intelligently and sensibly than we can today. 

Mr. Yates. A year from now I will ask you the question again. 

Dr. GLennaAN. You make a note to do that. 

Mr. Ruopes. I doubt if you will be able to tell a year from now. 
This is like asking Orville Wright how much money would be needed 
to develop the aviation industry after he had flown his plane for two 
minutes. 

Dr. GLENNAN. We will have a better grasp of it than we have now. 
In the agricultural research business we are not about to cut off agri- 
cultural research. Look at the dividends that have come back to the 
taxpayer from that over the years. 

Why kid ourselves about it? If the public does not want it, you 
can cut it off. 

Mr. Yates. The public should have an idea. 

Dr. GLENNAN. We are trying to be honest and forthright. 

Dr. Drypen. Some people say it ought to be $2 bilhon. We do 
not think so. We started with an estimate last year and everybody 
said we are not asking enough. 

Mr. Ostertac. I would say on the one hand we are rather fortunate 
that we can get into this thing and have what it takes to move ahead 
with it. 
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Mr. Yares. I keep thinking of the line from Robert Browning’s 
poem to the effect that a man’s reach should exceed his grasp. 








NUCLEAR ROCKET ENGINES 


Mr. Tuomas. We will put pages 268, 269 and 270 in the record. 
(The pages referred to follow :) 



















NUCLEAR ROCKET ENGINES 
STU CR a ha lc cai iad wearer naam $4, 500, 000 
I Is (dela cnc cereesesuae' amends passe Soca anes inser sae 8, 000, 000 
1. Objectives 

To develop the nuclear powered systems that must be used to deliver large 
payloads to various space objectives. More specifically the objectives are: to 
conduct investigations of reactors suitable for application to nuclear rockets, to 
develop turbopumps and associated propellant feed equipment, to develop meth- 
ods of cooling parts that are heated by nuclear as well as by thermal radiation, 
to develop lightweight shield configurations to protect sensitive equipment and 
personnel from nuclear radiation, to develop methods of controlling the reactor 
systems, and to investigate other problems associated with operation of nuclear 
systems. 

2. Justification 

There two two principal types of nuclear power systems applicable to propnil- 
sion devices. The first is the heat transfer rocket in which a low molecular 
weight gas is heated to high temperature in the nuclear reactor. This high tem- 
perature gas is then expanded through a jet nozzle producing thrust. The second 
system is one in which the heat generated in the nuclear reactor is converted to 
electrical energy by some thermal conversion system. The electrical energy may 
then be used in a wide variety of ways to produce thrust. For instance, it may 
be used to accelerate ions to high velocity or it may be used to heat and accel- 
erate a plasma out through a jet nozzle. The first type of nuclear system will 
be referred to as the nuclear heat transfer rocket; the second system will be 
referred to as the nuclear electric rocket. 

Nuclear heat transfer rocket.—Because of the low molecular weight of the gas 
discharged from the jet nozzle and the high temperature of the gas, the nuclear 
heat transfer rocket is capable of achieving specific impulses in the range of 700 
to 1,000 seconds as compared with a maximum of about 400 seconds for the high 
impulse chemical rockets. These high impulses give the nuclear rocket the po- 
tential of being able to deliver high payloads into an orbit around the earth with 
a single-stage rocket. For example, it would be expected that a payload of 30,000 
pounds could be boosted into an earth orbit with a single-stage nuclear rocket 
having a takeoff gross weight of about 250,000 pounds. Using chemical rockets 
to do this same job would require a three-stage vehicle weighing about a million 
pounds. 

These high impulses of the nuclear heat transfer rocket systems also offer the 
potential of delivering large payloads to various interplanetary objectives when 
this nuclear rocket is used as an upper-stage rocket. For instance, with a take- 
off gross weight of 1 million pounds, a payload of 6,500 pounds could be de- 
livered to a Mars orbit with a four-stage chemical rocket. Using the first two 
stages of this chemical system and adding a nuclear third-stage (still giving a 
gross weight of 1 million pounds) makes it possible to deliver 28,000 pounds into 
a Mars orbit. In addition, these high impulses permit the use of low power 
reactor systems to carry large payloads from an Earth orbit to various inter- 
planetary objectives in nuclear space heat transfer rockets. 

Nuclear electric rocket—The nuclear electric rocket will develop extremely 
high impulse because of the high velocities to which the discharge particles are 
accelerated. However, the thrust generated will be significantly less than the 
weight of the system required to generate the electricity so that electrical sys- 
tems cannot be used to boost a payload from the Earth. It is well suited, however, 
to propelling a vehicle out in space where the thrust is sufficient to permit the 
vehicle to leave an established earth orbit and travel to interplanetary objec- 
tives. For the advanced space missions in which human crews may travel to 
distant objectives for exploration or other purposes, the nuclear electric rocket 
is one of the promising propulsion systems. 
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Because of the NASA mission to develop vehicles capable of carrying the 
equipment, supplies, and men that may be needed to explore space, it is neces- 
sary that the potential of the nuclear rocket systems be thoroughly evaluated and 
developed. Because the major obstacles in the way of the development of these 
rocket systems lie in the reactor, it is necessary that studies aimed at the earliest 
possible development of high temperature, lightweight reactors be made. Along 
with this reactor work, studies must proceed on the other components of the 
system so that these other components will not delay the final full-scale system 
tests. 


8. Program phasing 


The program for the fiscal year 1960 is divided into three principal parts in 
terms of the application of the nuclear power system: (1) continued support 
of the ROVER program aimed at the development of high-power reactors for 
earth satellite booster application; (2) studies of nuclear systems for applica- 
tion to upper-stage or space heat transfer rockets; and (3) studies of nuclear 
power generating systems for early application in electrical propulsion systems. 
In the ROVER program, the NASA will continue to support development of the 
nonnuclear components. For the upper-stage heat transfer and electrie rockets, 
system design studies will be made and component fabrication and performance 
evaluation will be started. 

4, Program costs 


| | 
| Fiscal year Fiscal year 
1959 1960 


= aa : Ha | a 


Scientifie and technical studies: 
Space nuclear rockets $1, 000, 009 $1, 500, 000 
Nuclear electric power gener: ation for propulsion. sucd tsa des catee 500, 000 
Prototypes and operational hardware: 
Rover project (reactor tests) : 2. 300, 000 1, 500, 000 
Space nuclear rocket_- 1, 000, 000 2, 500, 000 
Nuclear electric powe r generation for propulsion. we : eee 1, 500, 000 
Operations and technical studies: Space nuclear rockets 200, 000 
Supplies, equipment, repairs, and alterations 
Rover project___- achat : wate 2. ical 200, 000 : 
Space nuclear rockets ae aa ak ee 300, 000 


4, 500, “000 8, 000, 000 





Mr. Tuomas. Last year you spent $4.5 million and this year you 
want $8 million to develop nucle¢ ir pow ered systems that must be used 
to deliver large payloads to various space objectives. More specifi- 
cally, the objects are: to conduct investigations of reactors suitable 
for application to nuclear rockets, to develop turbo pumps and asso- 
ciated propellant feed equipment. 

What is the difference between this and the one we just discussed ? 
Is it one of size? Is this purely a nuclear proposition and the other 
was solid fuel ? 

Dr. Stiverstern. The other was liquid. 

~Mr. Tuomas. This is purely nuclear? 

Dr. StLversTEIN. Yes. 

Mr. Tuomas. How much study have you made on it at the Cleve- 
land laboratory? You have had a nuclear setup there for 3 or 4 
years. 

Dr. Stiverstern. We have worked on it at Lewis. The field of 
research and development relating to the construction of reactors is a 
function of AEC. They are carrying along currently an experi- 
mental program trying to develop the heat exchangers, the nuclear 
reactors that produce ‘heat. Our job is to provide the rest of the 
rocket, the shell, cooling pumps, the tanks, the fuel system, and the 
adaptation of the rocket to the space vehicle. We are working closely 
with AEC in this combined effort. 
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Mr. Tuomas. How long have you had your nuclear setup now at 
Cleveland ? 

Dr. Suiverstern. We started construction about 214 years ago at 
Cleveland on a nuclear reactor, which goes into operation this fall. 

Mr. Tuomas. It is not completed yet? 

Dr. SutversTE1n. It is approaching completion now. 

Mr. Tuomas. How much did we spend on that? 

Mr. Utmer. About $11 million. 

Mr. Tuomas. It is not complete yet? 

Dr. StversTeE1n. We have not started operations in the facility. 

Mr. Tuomas. Is that the turnkey job? 

Mr. Srepert. Yes. 

Mr. Tuomas. Whereabouts is it? 

Dr. Strverstern. West of Cleveland. 

Mr. Tuomas. How far out? 

Dr. Sriverstern. Fifty miles. 

Mr. Tuomas. How much land is it on? 

Dr. Strverstern. On the Plumbrook Arsenal, which we are now 
occupying. 

Mr. THomas. Down in Sandusky ? 

Dr. SrtversTern. Yes, sir. 

Mr. Tuomas. Where are you going to spend this $8 million, in the 
laboratory, or where? 

Dr. SILVERSTEIN. No, sir; we may spend in the order of a million 
dollars in an NASA laboratory 

Mr. THomas. Where is the other going to be spent ? 

Dr. Sttverstern. The other will be spent under contract. 

Mr. Tuomas. (reading) : 

The program for 1960 is divided into three principal parts in terms of the 
application of the nuclear power system: (1) continued support of the ROVER 
program aimed at the development of high-power reactors for earth satellite 
booster application; (2) studies of nuclear systems for application to upper- 
stage or space heat transfer rockets; and (3) studies of nuclear power-generat- 
ing systems for early application in electrical propulsion systems. In the 
ROVER program the NASA will continue to support development of the non- 
nuclear components. For the upper-stage heat transfer and electric rockets, 
system design studies will be made and component fabrication and perform- 
ance evaluation will be started. 

Mr. Yates. With whom do you have these contracts, the same 
companies ? 

Dr. Strverstern. We will have contracts with different organiza- 
tions with the 1960 funds. For example you are aware, I think, 
of the existence of the so-called Snap program. 

Have you heard of this? 

Mr. Yares. No. 

Dr. Strverste1n. This is a program in which we are trying to de- 
velop auxiliary power for space vehicles when you have these long 
distance flights in space. You have to supply, on a round trip to 
Mars which would take a thousand days, a source of power to drive 
your instruments and communication systems. This source of power 
must be fairly large and when you are out in space in an orbit, and 
you want to get out of this orbit and move to another orbit, into 
another trajectory you need this source of power. 

In the Snap program the Air Force initiated a program to de- 
velop a small system using nuclear heat to heat up a fluid. In some 
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cases, it might be mercury. You heat it up to boiling point and then 
you take the vapor generated and pass it through a turbine. You 
drive the turbine and the turbine drives an electrical generator from 
which you get electrical power. 

As a part of this system, you have to get rid of excess heat through 
a heat exchanger before you start through the cycle again. Com- 
ponents of this system now exist for about something like 2% horse- 
power, but we are aiming our next step to take it up ‘to 10 times that. 

Mr. Yares. Is there duplication of the work being done by the 
AEC and by the Navy in its nuclear program ? 

Dr. Strverstern. No, sir. This work was transferred to us by the 
Air Force. This combination of the AEC working with the Air 
Force existed up to the time NASA was created. In other words, 
for these types of equipment largely in space, NASA was established 
to carry on this basic work and ‘then it was transferred to our juris- 
diction after we were created. We are carrying along with the 
AKC and in the way the Air Force was doing hates. 


SPACE ENGINES 


Mr. Tuomas. What about space engines? 
Let us put in pages 271, 272, and 27 73. 
(The pages referred to follow :) 


SPACE ENGINES 


Fiscal year 1959_..._- ssa ars no cae a i a cere ia ee 
Fiseal year 1960 


1. Objectives 


To carry out analytical and experimental investigations of space propulsion 
systems for journeys originating from orbit about the earth. 


2. Justification 


The possible engines for space propulsion vary from the light weight but 
low efficiency types, such as existing chemical rockets that consume a large 
amount of propellant, to propose types that are very efficient and consume only 
asmall amount of propellant but are also very heavy. For journeys that require 
very high energies, such as interplanetary flights, the chemical rocket becomes 
prohibitively heavy. Journeys of this type will require the use of the more 
efficient space propulsion engines. These engines will, in general, consist of an 
energy source, conversion equipment and an accelerator. The energy source 
may be nuclear, solar, chemical or other. The nuclear energy sources are dis- 
cussed under the program entitled “Nuclear Rocket Engines.” The space en- 
gines program will be directed at obtaining a high reliability in the conversion 
equipment and accelerator components and at reducing engine hardware weight 
so that either the payload may be increased or higher thrust engines may be 
used to reduce trip times. 

Basic research must be conducted on advanced space engines in order to 
explore the possibilities of all types, and development work must be started on 
systems now considered the most feasible in order to reduce their weight. The 
possibility of direct conversion of nuclear energy to produce a high-velocity jet 
also exists so that research work must be continued in this field. 


3. Program phasing 


Funds for the fiscal year 1959 will provide for both analytical and experimen- 
tal studies to determine the capabilities and operating limits of the components 
of the systems and an evaluation of the overall system to determine the most 
feasible type for development. Corrosion and mass transfer, for example, will 
determine the temperature limits to which the engine can be operated. 

Funds for the fiscal year 1960 will provide for additional studies and for 
prototype hardware of certain components that must be built to check out the 
features of the components and of the entire system. Evaluation and develop- 





ment of this type of hardware will eventually lead to operational engines for 
space flight. 
4. Program costs 


Fiscal year Fiscal year 
1959 1960 


Scientific and technical studies j 
Power conversion equipment J $50, 000 | $ , 000 
Acceleration ¢ quipme at... 150, 000 | 200, 000 
Prototypes and operational hard wi: 
Power convers ion equipment J 50, 000 | , 100, 000 
Acceleration equipment 50, 000 700, 000 
Supplies, equipment, repairs, and alterations 
Power conversion equipment . . , 000 
Acceleration equipment -. , 000 
Total 3 a ais il aie coe 300, 0000 300, 000 


Mr. Tuomas. Who is going to dothis work? This isa new program. 


Funds for fiscal year 1959 will provide for both analytical and experimental 
studies to determine the capabilities and operating limits of the components 
of the systems and an evaluation of the overall system to determine the most 
feasible type for development. 

Funds for the fiscal year 1960 will provide for additional studies and for 
prototype hardware of certain components ‘nat must be built to check out the 
features of the components and of the entire system. 

Where is this work done? 

Dr. Strverstern. Largely by contract. 

Mr. Tuomas. You have $300,000 in 1959 against $3 million for 1960. 

Who is your contractor and where ? 

Dr. Sirverstern. The contracts for 1960 have not been let. Again, 
we have planned a program ahead and here we are talking about the 
type of equipment required to convert the 

Mr. ee Let me interrupt and say that I am not an expert in 
this field, but I will tell you one thing. I have found many times it 
is very easy to get into a contract but it is sure a whole lot ‘harder to 
get out of one. So, take your time and go easy and be sure you get 
your money’s worth. 

Dr. GLENNAN. We cannot contract until we have the money. 

Mr. Tuomas. Did I understand you a while ago to say that you had 
tied yourselves up here on a $100 million contract for 3 or 4 years? 
That is going to take 5 years ? 

Dr. GLENNAN. There are cancellation clauses in it. 

Mr. Tuomas. I hope they are good ones, Doctor, do you not? 

Dr. Guennan. If I understand what you mean, I hope that they are 
good ones, but I do not think that is what you mean. 

Dr. Drypen. Mr. Chairman, we are trying to be responsible as to 
how this money is spent. I am sure you ‘understand this is a budget 
that is planned and you do not outline the contracts you are going 
to make 18 months ahead in detail. You have to estimate on the basis 
of past experience and the contracts you have already made as to what 
will be needed. 

We can supply the detail on the 1959 contracts which are actual, but 
we have no way of supplying information exactly on very many of the 
1960 contracts. 

I believe you pointed out one which runs through a number of years. 
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Mr. Umer. Even in those cases the amount of money that the con- 
tractor can commit the Government to is limited to the funds provided 
us in a given fiscal year. 


AUXILIARY POWER UNITS 


Mr. Tuomas. We will put pages 274, 275, and 276 in the record at 
this point. 
(The pages referred to follow :) 


AUXILIARY Power UNITS 


Fiscal year 1959 
Fiscal year 1960 
1. Objectives 
To develop auxiliary power units to obtain low weight and high reliability for 


a wide range of power requirements from that now required on existing satellites 
to that which will be required in advanced interplanetary journeys. 


2. Justification 


Nearly all vehicles to be effective must have auxiliary electric power, in addi- 
tion to the main propulsion power source, in order to operate the equipment 
on board. The type of power unit required depends on the rate of power Ccon- 
sumption needed and the time for which it must operate. Possible power units 
vary from lightweight but low efficiency types suitable for short-time operation 
to the heavier but more efficient types for long-time operation. In some vehicles 
the auxiliary power may be supplied by the main propulsion unit. All systems 
require one or more components to convert an energy source to electric power. 
The system that results in the lightest weight for a given mission will depend 
on the weight and efficiency of each of the components so that each must be 
studied and developed. 

Auxiliary power units can, in general, be divided into two categories: (1) the 
chemical cell type which contains a given total energy and is thereby limited in 
time of operation depending on the rate at which energy is used, and (2) the 
solar cell type which is limited in power output depending on the size and dis- 
tance from the sun but which has an almost indefinite life or time of operation. 
The nuclear powered turbogenerator, like the solar cell, has a very long life 
limited only by the reactor fuel supply but is capable of being developed to very 
high power outputs—in the order of megawatts. At the higher powers these 
units are useful as the power source for the electric space engines. 

Existing units are either very limited in operating times when using the 
chemical cell, or to very low power output when using the solar cells. Initia) 
work will consist of refining these units in order to reduce their weight and 
increase their power and reliability. These units, however, can never be devel- 
oped for missions which require travel to long distances from either the earth 
or the sun. Studies and research will first be made on components leading to 
advanced nuclear systems. These studies will then be used to determine which 
units to develop for future interplanetary and interstellar journeys that will be 
made. 


8. Program phasing 


Funds for the fiscal year 1959 will be used for studies of various systems to 
determine their limitations and operating characteristics. These studies will 
consist of analytical investigations and the construction and tests of component 
parts that are difficult to analyze. Funds for the fiscal year 1960 are requested 
for the more detailed study of the systems that appear most promising and for 
the construction and prototype components of the systems to determine their 
operating characeristies and efficiencies. 
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4. Program costs 








| 
| Fiscal year | Fiscal year 
| 


1959 1960 
| 
Scientific and technical studies: | | 
Solar collectors and equipment. ._____. aa st casas | $100, 000 | $100, 000 
Power sources (except nuclear) and associated equipment__- aoe 50, 000 100, 000 
Power conversion equipment es acti i eae aaa e | 50, 000 100, 000 
Prototypes and operational hardware: 
Solar collectors and equipment =e seit —_ 100, 000 | 1, 000, 000 
Power conversion equipment. __- Z a 200, 000 | 1, 500, 000 
Power sources (except nuclear) and associated equipment.. . coheed 50, 000 
Supplies, equipment, repairs, and alterations: 
Solar collectors and equipment. ... ice piadote wehan aad 50, 000 
Power conversion equipment ee 50, 000 
Power sources (except nuclear) and associated equipme nt a staieceniacatal 50, 000 
ari lala = Wiisainaiabdanon ha : 3 500, 00 | 3, 000, 000 


Space Systems TECHNOLOGY 
ADVANCED VEHICLE SYSTEMS 


Mr. Tuomas. Under “Advanced vehicle systems,” you say your 
objective is “to study the problems arising in the development and use 
of large rocket vehicle systems.” 

I thought we had four or five projects here in addition to this -~ 
I do not know whether there is any duplication or not; perhaps 
We will insert pages 277 and 278 at this point. (The pages re a 
to follow:) 


ADVANCED VEHICLE SYSTEMS 


Fiscal year 1959___~_- ee ce ae eee $500, 000 
SN ak ion i an ss i a al a ae la 1, 500, 000 


1. Objectives 


To study the problems arising in the development and use of large rocket 
vehicle systems. 
2. Justification 

The NASA has initiated a program for the development of a 1-million-pound- 
thrust rocket motor. In addition, other programs are underway for the develop- 
ment of rocket motors suitable for use with high-energy propellants as well as 
research directed toward providing nuclear reactors for rocket propulsion. 
Rocket motors represent only one part of the complete booster system. Other 
factors to be considered included the tanks, structure, type of staging, methods 
for attitude control, prelaunch fuel handling, and operation of the vehicle. 
Some or all of these areas of interest must be examined at an early date so that 
the complete booster system reaches developmental stages on a time scale that 
will allow earliest possible use of the rocket motors. 


3. Program phasing 

In the fiscal year 1959 predevelopment study contracts will be initiated to 
study the problems arising in the use of large rocket systems and/or high-energy 
propellant systems. They will be continued and extended in the fiscal year 1960. 
Model testing will be started in 1960. 
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4. Program costs 





Fiscal year | Fiscal year 
1959 1960 


Beientiin ia Conon WING ooo bas dass nh enced ce seen eas kena $500, 000 $1, 200, 000 
Supplies, equipment, repairs, and alterations-_........----------------------]-------------- 300, 000 


500, 000 1, 500, 000 





BOOSTER RECOVERY SYSTEMS 


On booster recovery systems, that is money well spent if you learn 
torecoverthem. They are pretty expensive. 

Let us put pages 279 and 280-in the record. 

(The pages referred to follow :) 


Booster RECOVERY SYSTEMS 


RANA So aa tie acetals eager alee eae $500, 000 
RisCel Weer J00e.. 22 =3 cea ceseteesatea cece eco ceweeeee ewes 1, 500, 000 


1. Objectives 
To develop vehicles that will be used with high-thrust first-stage rockets so 
that these recket systems may-be recovered and reused after each launching. 


2. Justification 

As part of its mission to explore space, the NASA is developing large rocket 
engines which will be capable of delivering large payloads into an earth orbit 
or Which will be used to boost upper-stage vehicles for long-range interplanetary 
missions. For instance a cluster of the million-pound-thrust rocket engines 
can be used to deliver a payload of approximately 150,000 pounds into an earth 
orbit. These clusters will also be required for the proposed manned lunar mis- 
sions and for the establishment of permanently manned and therefore perma- 
nently supplied space stations from which advanced space missions and opera- 
tions may be carried on. 

It is presently estimated that the hardware cost of each of the clusters of 
million-pound-thrust rocket systems will be at least $45 million. Because of 
the extensive use that is proposed for the million-pound rocket and because of 
the large numbers of these rockets that will be required, it is apparent that means 
must be found to recover the first-stage booster so that it may be reused. The 
savings in cost of hardware that would be achieved would pay many times over 
for the cost of developing a booster system that would be recoverable. 


3. Program phasing 
The fiscal year 1959 funds for this program will be directed only at analysis 
of various systems of recovery that appear feasible. In the fiscal year 1960, 


design and engineering will be conducted and promising concepts will be evalu- 
ated using models in wind tunnel and free flight experiments. 


4. Program costs 





Fiscal year | Fiscal year 
1959 1960 


Scientific and technical studies: 


RLY UEN Or MOO SNONIE i 5 hon ds oo a wc Sven bende ees cdaknlnkoe $500, 000 $300, 000 

oe ES EE TREE ITLL IE LOLS, COPE 900, 000 
Supplies, equipment, repairs, and alterations: Models for wind tunnel and 

SOG PNUD GAPE iano ca ly ecsnssevanechsbaadadesaved suscecensuwsunbaasles dumanctauen 300, 000 
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ORBITING SPACE LABORATORIES 





Mr. Tuomas. Under “Orbiting space laboratories,” you say your 
objectives are— 

to establish the scientific, technological, and civilian service requirements for 
orbiting space laboratories; to rationalize and refine the design, construction, 
and operating technology of orbiting space laboratories; and to provide and 
utilize such laboratories for the conduct of important specialized investigations 
and services in space that cannot be effectively accomplished with other vehicles, 
particularly of the unmanned type. 


Where are you going to spend this $2 million and with whom? 
Mr. Wyarr. There will be—— 
Mr. Tuomas. Let us put in pages 281, 282, and 283 at this point 
in the record. 
(The pages referred to follow :) 


ORBITING SPACE LABORATORIES 


Fiscal year 1959 
Fiscal year 1960 


1. Objectives 


i ED Se a eR rer Stes Seer Sap er een eee $2, 000, 000 


To establish the scientific, technological, and civilian service requirements for 
orbiting space laboratories; to rationalize and refine the design, construction, 
and operating technology of orbiting space laboratories: and to provide and 
utilize such laboratories for the conduct of important specialized investigations 
and services in space that cannot be effectively accomplished with other vehicles, 
particularly of the unmanned type. 


Justification 


Current and planned programs for satellite experiments will provide a new 
wealth of scientific information of the physical environment of the earth. It 
has become clear, however, that there is a wide range of advanced scientific 
and technological investigations in space that can be more effectively performed 
with an orbiting space laboratory. Such laboratories will provide a stabilized 
platform in space with sufficient room, weight-carrying capacity, supporting in- 
strumentation and equipment, and, as necessary, accommodations for scientists 
and technicians to perform more specialized and advanced operations than is 
possible with current types of space vehicles. 

In particular, orbiting space laboratories will provide a capability for conduct- 
ing advanced and extensive astronomical and cosmological investigations where 
the onboard operating and analytical faculties of man are advantageous. There 
are, Similarly, other broad areas of scientific endeavor involving, for example, 
the influence of gravitation on biological processes and of high-energy particles 
on both organic and inorganic substances that warrant investigation and cannot 
be adequately simulated in earth laboratories. The space laboratory will also 
allow the assessment of man’s capabilities, requirements, and limitations for 
performing more complex and extensive space missions. 

Space laboratories will be required for the investigation and proof-testing of a 
host of vehicular components and operating techniques required for other ad- 
vanced space vehicles. Of note are problems concerning the employment of optical 
and other critical components in a micrometeoritic environment, the influence 
of radiations on the structural behavior of special materials, the mechanism of 
vapor-liquid interfaces under zero-gravity as related to powerplant boilers and 
condensers, the feasibility of mechanical construction in space and the general 
performance evaluation of inertial platforms, referencing and navigation sys- 
tems, scientific and operational sensors, space rendezyous systems, personnel 
equipment, and the like. 
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There are in addition a wide range of potentialities for the development and 
provision of important civilian services involving meteorology, communications, 
proadcasting, mapping, and special observation where the orbiting space labora- 
tory will make vital contributions. 


3. Program phasing 

During the fiscal year 1960, a program will be initiated to advance the tech- 
nology of the design, construction, and operation of orbiting space laboratories. 
Such a laboratory represents an important application of the manned satellite 
technology being developed in another program. In order to provide an early 
capability for advanced geophysical and biological experiments where earth 
stabilization and vehicle recovery is required, however, it is planned to initiate 
the development of internal modifications for a capsule of the type being de- 
veloped in the manned satellite program for use as an unmanned orbiting space 
laboratory. The modifications will permit substitution of the experimental 
apparatus and associated instrumentation for the volume and weight normally 
required for manned operation. Initial development and construction of special 
subsystems and experimental apparatus for such a vehicle will also be initiated. 

Concurrently, investigations will be undertaken to establish the design require- 
ments for a more advanced orbiting space laboratory that will be large enough 
to accommodate two men together with appropriate scientific laboratory equip- 
ment and thereby permit conduct of a wider range of scientific studies in 
space. 

4. Program costs 





Fiscal year | Fiscal year 





1959 1960 
Scientific and technical studies: 
Investigation of vehicular systems and operational techniques for un- 
ee I IN nig ranean omnbaieneaicedlweiaindeda baa $100, 000 
Study and development of instrumentation systems and ‘techniques for 
space laboratories. __-- Se a is ad 200, 000 
Study and preliminary dev elopment of advanced space laboratories. .--_|.--.---------- 600, 000 
Prototypes and operational hardware: 
Initial design and development of modifications to a manned satellite 
capsule. tele ai intone Paltteabielaiahiawe 300, 000 
Initial development and construction of ‘space ‘laboratory ‘apparatus and 
instrumentation systems : tcc ae Needy cies cnet aie cseealaaaaaaeladtapabaaa 600, 000 
Supplies, equipment, repairs, and SNM 3. Fo. ssc ioadus Site ines Neb aaa 200, 000 
RE 3 ES See Sg cp ede dnewacsccdcankdadstaatshs amatksicnn seeds enna 2, 000, 000 


Mr. Tuomas. Where? 

Mr. Sereert. This will be by contract. 

Mr. Tuomas. With whom ? 

Mr. Serrert. Again, we have not picked the contractors because 
we do not have the money. These are areas and estimates of the 
amounts of money required to make substantial studies in these 
areas. 

TRACKING AND Data ACQUISITION 


Mr. Tuomas. Let us put in pages 284 and 285 in the record. 
(The pages referred to follow :) 
TRACKING AND DATA ACQUISITION 


PT eh. UN a nace a a leat $3, 300, 000 
BR a i ene hk aa ania 11, 500, 000 


1. Objectives 

To maintain the operation of tracking and data acquisition facilities necessary 
to the overall space flight program; to develop improved tracking and data 
acquisition equipment. 
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2. Justification 

The supporting effort on tracking and data acquisition is being planned to 
provide common operating facilities in these areas for as much of the varied work- 
load as is practicable. In all cases, whether we consider a scientific program 
using satellites or sounding rockets, a space probe rocket, or a manned satellite 
experiment, there is a need for traeking units.capable of delivering orbital data 
or position time histories, and telemetering receivers for data transfer. These 
devices must be properly coordinated by communications links and the data re- 
turned to a suitable computing center for rapid data reduction. Without such 
equipment there would be no point to most of the projected experiments, as there 
would be no data available for analysis. Each type of test generally brings with 
it special requirements on instrument performance, making it necessary to in- 
clude in the design of the station equipment the greatest possible flexibility. 


8. Program phasing 

This program is intimately related to the construction and equipment portion 
of the budget as it is with that equipment that most of the operations are con- 
cerned. In the immediate future the data acquisition and tracking effort will be 
devoted to the continued operation of the existing IGY optical and radio inter- 
ferometer networks. It is proposed to establish additional stations with supple 
mental fiscal year 1959 funds and with the regular fiscal year 1960 funds as dis- 
cussed under the “Construction and equipment” section of the estimates. Op- 
erational contracts are planned under the “Research and development” appro- 
priation title for a number of both the existing and the new stations. Support 
will be given to groups who have already participated in the IGY program so 
as to retain experienced personnel in station operations. 


4. Program costs 





Fiscal year Fiscal year 
1959 1960 


Scientific and technical studies: Studies relating to tracking methods, data 
reduction and analysis, methods of data transmission and telemetering- - -- $300, 000 $800, 000 
Prototypes and operational hardware: Telemetering receivers, tracking 
antennas, transmitters and receivers, readout devices and data recorders 
of new design__-- ; cietadipemabetnniem cecame teanwehcls oe 600, 000 1, 500, 000 
Operations and technical services: For the operation of the Smithsonian 
optical stations, the minitrack stations, the space probe receiving units, and 
shipborne facilities ie neektn Sees as nite aee RCo ech eae aeaed 2, 000, 000 7, 500, 000 
Supplies, equipment, repairs, and alterations: Replacement parts, recording 
material, miscellaneous equipment, and minor alterations...........-.-.-- : 400, 000 | 1, 700, 000 


11, 500, 000 





Total...--- 3, 300, 000. 


Mr. Tuomas. You are getting up into big money, $3.3 million last 
year against $11.5 million— 


to maintain the operation of tracking and data acquisition facilities necessary 
to the overall space flight program; to develop improved tracking and data 
acquisition equipment. 

Is this supplementary to the 11 stations you now have which you 
acquired from the IGY ? 

Dr. SILVERSTEIN. This is for the operation of the stations we have. 
We have some 12 optical stations and these 11 minitrack stations 

Mr. Tuomas. This is to maintain and operate, and there is no con- 
struction money 4 

Dr. Stiverstern. This is not construction money. 

Dr. Drypen. It should be pointed out that the amount in fiscal year 
1959 is not the total cost of those stations. 

Mr. Tuomas. What is this doing here? It looks as if that should 
be under the personnel section. 
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Mr. Uumer. This is for service-type contracts, Mr. Chairman. It 
Mr. ULMER 1 ’ 


does not involve personal services costs on the part of NASA It is 


a contract operation. 

Dr. Drypen. For example, in a station in Peru—— 

Mr. Tuomas (reading) : 

The supporting effort on tracking and data acquisition is being planned to 
provide common operating facilities in these areas for as much of the varied 
workload as is practicable. 

This is not your construction program but you have a construction 
program, and ‘this is for maintenance of facilities which you already 
have ¢ 

OPTICAL AND MINITRACK STATIONS 


Dr. GLenNAN. And for the operation of the stations. We think it 
would be unwise to add to our payroll the number of people necessary 
to man these stations around the world. 

Mr. Tromas. How many stations are involved in the maintenance 
cost of $11.5 million ¢ 

Dr. Sirverstern. Twelve optical stations and eleven minitrack sta- 
tions, plus the Goldstone station. 

Mr. Tuomas. Suppose we established additional stations, perhaps 
with supplemental fiscal year funds and in 1960, how many additional 
stations do you intend to build under your construction program 

That is four, as well as I remember, or five. That will give you a 
total of what, 16 or 17? 

You are going to maintain them at a cost of $11.5 million a year; is 
that it ? 

Dr. Suiverstern. Actually, if you added the optical stations, there 
are 12 optical and some 14 minitrack stations which is 26, plus 3 
oth space antennas, which makes 29. 

Mr. Tuomas. This $11.5 million is for the maintenance of those 29 
stations 

Dr. GLeENNAN. And their operation. 

Mr. Botanp. Who operates them ? 

Dr. Dryven. In the case of Peru, for example, we have a contract 
with the University of Peru to supply a large fraction of personnel. 
The station manager will be on our payroll. The pattern differs with 
the country. 

In Australia, we will probably get cooperation whereby the Aus- 
tralians will bear a considerable fraction of the cost. It differs from 
country to country. 

Mr. THomas. You had $3.3 million for 1959. Why the difference 
this year, $11.5 million ? 

Dr. Drypen. That is not the total cost. The money involved in 
IGY was financed through 

Mr. Tuomas. What was that figure on IGY ? 

Dr. GLenNAN. About $25 million. 

Mr. Tuomas. Is this a firm figure of these contracts entered into, or 
an estimated figure? How many foreign countries are involved ? 

Dr. GuENNAN. Hobe Sound, Fla. (JUPITER); Curacao, Neth- 
erlands West Indies; Arequipa, Peru; Villa Dolores, Argentina; 
Olifantsfontein, South Africa; Cadiz, Spain; Shiraz, Iran; Naini- 
Tal, India; Woomera, Australia; Mitaka, Japan; Haleakala, Hawaii. 

Mr. Tuomas. Is that a list of the locations you have there, Doctor? 
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Dr. GLENNAN. Yes, sir. 
Mr. Tuomas. Please put that in the record. 
(The list referred to follows:) 


NASA OPTICAL TRACKING STATIONS (SMITHSONIAN ASTROPHYSICAL OBSERVATORY 
BAKER-NUNN CAMERAS) 


Hobe Sound, Fla. (Jupiter) Shiraz, Iran 
Curacao, Netherlands West Indies Naini-Tal, India 
Arequipa, Peru Woomera, Australia 
Villa Dolores, Argentina Mitaka, Japan 
Olifantsfontein, South Africa Haleakala, T. H. 


Cadiz, Spain 


NASA DEEP SPACE PROBE TRACKING STATIONS (85 FEET) 


Cape Canaveral Planned: 
Puerto Rico Woomera, Australia (85 feet) 
Goldstone, Calif. (85 feet) South Africa (85 feet) 


Bermuda (60 feet) 
NASA MERCURY TRACKING STATIONS 


Planned facilities: 


Texas Ships 
Bermuda Woomera 
Hawaii South Africa 


NASA MINITRACK STATIONS 


Present facilities: Launch phase only: 
Blossom Point, Md. Grand Turk 
Antigua, W. I. F. Planned for fiscal year 1959-6u: 
San Diego, Calif. Newfoundland 
Quito, Ecuador Alaska 
Lima, Peru Spain 
Antofagasta, Chile Fort Myer, Fla. (former Cuba sta- 
Santiago, Chile tion) 
Woomera, Australia North Central United States 
Esselen Park, South Africa (North Dakota) 
Fort Stewart, Ga. (to be moved) Cape Canaveral (former Ga. sta- 
Havana, Cuba (to be moved) tion) 


Mr. Tuomas. Do you have an approximate cost figure ? 

Dr. GLenNAN. I think we can provide that. 

(The figures referred to follow :) 

The cost of a Minitrack station is approximately $800,000, and the cost of 
a deep space probe station is on the order of $4,500,000. 

Mr. Tuomas, Also those which have not been constructed. 

How many are yet to be constructed, five or six ? 

Dr. Strverstern. There will be 7 and if you include the ones for 
the 

Mr. Tuomas. Australia? 

Dr. Sitversrern. Yes, sir. There is a South African station, a 
Bermuda station, and an Australian station which will have the large 
antennas and four minitrack stations to be added. 

Mr. Tuomas. That is seven ? 

Dr. Surverstern. That will be seven. 

Mr. Tuomas. How many are in existence now ? 

Dr. Surverstern. There are some 26 stations, including the optical 
stations. 

Mr. Tuomas. Fourteen of them are IGY, or all of them? 
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Dr. Stiverstetn. There are 11 IGY’s and 12 of Smithsonian opti- 
cal stations. They are all IGY. 

Mr. Tuomas. What is the total of IGY ? 

Dr. Srrversrern. It would be 23. 

Mr. THomas. Seven yet to be constructed ? 

Mr. Osrertac. Doctor, I was going to ask you, does your agency 
negotiate for the placement of these stations in foreign lands or has 
that already been done i in most instances? 

Dr. GLENNAN. This is done partially with the assistance of the 
State Department. Most of these operations were managed, or were 

manned, ie the Army. In getting such contracts as we have in Peru 
and Chile, for instance, where the university and nonprofit organiza- 
tions are doing this, these have been negotiated by State Department 
personnel with our assistance. 

Mr. Ostrertac. Have you run into any difficulty ? 

Dr. Drypen. Not as yet. 

However, it might help to mention that these stations were put u 
under temporary agreements under the IGY. We have had the jo 
of renewing the agreement or changing it to an agreement with us. 
They have not all been completed. 

Mr. Osrerrac. What is the length of the agreement in terms of 
time ¢ 

Dr. Drypen. The contracts we are negotiating usually provide for 
continuing cooperation. 

Mr. Tuomas. Title to the property is in the foreign country? We 
are there by sufferance? 

Dr. Drypen. This varies from situation to situation. 

Mr. Tuomas. There is nothing you can do about it. You are lucky 
to be there. 

Dr. Drypen. We have installations in many foreign countries. 

Mr. Triomas. That is right, just like your embassies. However, you 
are still at sufferance in the country. You are a guest of the country. 


Venicite DEvELOPMENT 
SCOUT SPACE FLIGHT VEHICLE 


Let us put in pages 286, 287, and 288 in the record. 
(The pages referred to follow :) 


Scout Space FLigHT VEHICLE 
PA OEP TOO oe hee CO eee ee ee cee Sopa ee mieten s $6, 048, 000 
Pisene rymes. 30001 6 bss elu ea ea eas 2, 000, 000 


1, Objectives 


To develop a highly reliable, versatile, and inexpensive vehicle to extend capa- 
bilities for aerodynamic and space research. 


. Justification 


A review of the various scientific experiments to be performed over the next 
several years has indicated the need for highly versatile, reliable, and inexpensive 
vehicles which can be launched with minimum facilities and which can be used to 
conduct a wide range of scientific experiments. These experiments include 
placing a variety of scientific payloads into 300-500 mile orbits, high-altitude 
probes, high-velocity reentry tests, advanced heating and ablation studies, and 
many similar type experiments. A study of the existing available vehicles indi- 
cates they are all complex and costly, and not fully optimized for the kind of 
mission and use described above. 


41612—59——13 
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The Scout vehicle is a natural extension and evolution of the multistaged solid- 
propellant rocket systems that the Langley Research Center has been develop- 
ing over the last 10 years for high-velocity aerodynamic and reentry research 
studies. The solid-propellant rocket systems have demonstrated a very high de- 
gree of reliability in operation. The systems also combine simplified logistics 
and handling inherent in solids so that a reliable and inexpensive vehicle can be 
achieved. 

The Scout vehicle consists of four solid rocket stages whose performance is 
representative of current advanced state-of-the-art solid propellants. It will 
have capabilities for launching payloads of 150-200 pound in circular orbit at 
300 miles; for placing 100-pound payloads at about 5,000 mile altitudes; for 
achieving very high-velocity reentry (greater than 30,000 ft. per sec.) ; and for 
use in space target identification and guidance system evaluation. 

The use of solid propellant motors, the simplicity of components, and the sim- 
plicity of launching and handling techniques will allow launching of the vehicle 
from a variety of sites including the NASA’s Wallops Island Station. Handling 
and launching costs should be greatly reduced. 








3. Program phasing 


There are four major areas of development in the Scout: the propulsion sys- 
tem, the guidance system, the airframe, and the launcher. Contracts for the 
development of all four areas have been initiated in the fiscal year 1959. Fiscal 
year 1959 funds will be used for the major phases of development of these com- 
ponents including the procurement of eight sets of proplusion systems, four guid- 
ance systems, and airframes, and one launcher. Four guidance systems and 
four airframes will be procured with fiscal year 1960 funds. 

It is aiiticipated that first vehicle evaluation flight test will be conducted in 
early 1960. Basic vehicle evaluation should be completed by summer of 1960 
with the firing of three vehicles. The five remaining vehicles will be used with 
specific payloads to carry out useful research programs and to obtain data on 
vehicle performance. 

4. Program costs 


| Fiscal year | Fiscal year 
1959 | 1960 





; | 
Prototypes and operational hardware: 


| 
| 
Propulsion (includes delivery of 8 units) ; 3 ; ---| $3,400, 000 | $200, 000 
Gui jance and controls (includes 8 units) : , : : | 850, 000 | 300, 000 
Airframe and liunc'ier (include ° 8 airfr umes) - 1, 500, 000 300, 000 
Operations and technical services: Vehicle flight ev: valuation | 1, 000, 000 
— s, equipment, repairs, and : ie rations: Vehicle and compone nt evalu- | 
ation - ‘ sieawiawen Se = ES. 5. EA Ee 298, 000 | 200, 000 


NN ee oe he hee ee ene eho meet eet ees | 6, 048, G00 | 2, 000, 000 


















Mr. THomas. Here we have a little “Buck Rogers steller space fli 
vehicle” in the amount of $2 million, and last year $6,048,000— 


to develop a highly reliable, versatile, and inexpensive vehicle to extend capa- 
bilities for aerodynamic and space research. 


oht 


5S 


Dr. Dryven. This is the wisest expenditure of money that you can 
think of. We have mentioned it now costs from $2.5 to $3.5 million 
to make a firing for a 20-pound weight. With this ‘while you can 
put up 150 pounds for about half a million dollars. 

Mr. THomas. How high? 

Dr. Dryven. 300-mile orbit. 

Mr. Tuomas (reading) : 

The SCOUT vehicle is a natural extension and evolution of the multistaged 
solid-propellent rocket systems that the Langley Research Center has been 
developing over the last 10 years for high-velocity aerodynamic and reentry 
research studies. 

Where is this work going to be done, near Wallops? 

Dr. Drypen. Part at W allops. 
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Mr. Tuomas (reading) : 


The solid propellant rocket systems have demonstrated a very high degree of 
reliability in operation. The systems also combine simplified logistics and 
handling inherent in solids so that a reliable and inexpensive- vehicle can be 
achieved. 

What is the cost per copy ? ; 

Dr. Drypen. About half a million dollars after they are developed. 

Mr. Tuomas. Program phasing: 


There are four major areas of development in the SCOUT: The propulsion system, 
the guidance system, the airframe, and the launcher. 


How many have you got here for $3.4 million, four firings. 

Dr. Sttverstetn. Eight vehicles in the program in the total of 
$6,048,000 for 1959 plus $2 million in 1960. This includes the devel- 
opment and launching and everything else, such as guidance develop- 
ment. 

Mr. Tuomas. It isnot half a million dollars apiece ? 

Dr. Stiverstern. After they are developed. This includes the de- 
velopment of the guidance system for the SCOUT. 

Mr. THomas. How many are you going to fire altogether? How 
many rockets down at Wallops during fiscal year 1960? You have 
quite a schedule there. 


DELTA SPACE FLIGHT VEHICLE 


Mr. Tuomas. Let us put in pages 289 and 290 in the record. 
(The pages referred to follow :) 


Detta Space FLIGHT VEHICLE 


DISCGl -VORF “3000 ee nce Seek bacon se eee ae $13, 800, 000 
Pigeal yea? 1000 sense} Sec ensd Saeneads chee eiehe denne 13, 300, 000 


1. Objectives 


To provide a reliable interim space flight vehicle for small payload satellites 
and very small payload space probes, replacing the present THOR-ABLE, 
JUNO II, JUPITER C, and VANGUARD vehicles. 


2. Justification 


Space projects to date have utilized vehicles that have been adapted from mili- 
tary ballistic missile boosters. While providing valuable interim service, most 
of these vehicles suffer from technical limitations that restrict their desir- 
abiilty for long-term application as space vehicles. 

The DELTA space flight vehicle will replace the small-payload vehicles 
currently in use. It will be similar to the THOR-ABLE, but will have a coast- 
phase altitude control system, permitting higher injection altitudes. DELTA 
will be a three-stage vehicle in which the first stage will consist of a production 
THOR missile with the nose cone and guidance unit removed. The second 
stage will consist essentially of the VANGUARD second stage with an improved 
radio-inertial guidance system of higher accuracy. The third stage will be 
a solid propellent rocket motor developed for VANGUARD. 

The DELTA vehicle will be applied to a number of satellites and space probe 
projects. It will have a payload capacity of 300 to 500 pounds for satellite 
applications and up to 75 pounds for probe shots to the vicinity of the moon. 
DELTA will be useful for both inclined and polar orbits and will be launched 
from either the Atlantic or the Pacific Missile Ranges as desired. 


8. Program phasing 

The DELTA program is divided into five parts: (1) Fabrication and test of 
the modified ABLE second stage; (2) procurement and test of the BTL guid- 
ance system; (3) modification of the THOR boosters; (4) integration of the 
complete DELTA; and (5) preparation and launch. Funding for this program, 
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including the procurement of 12 vehicles, will be initiated in fiscal year 1959 
and continued in fiscal year 1960. 


4. Program costs 


1959 1960 


Scientific and technical studies: Integ ration and reliability studies $500, 000 
Prototypes and operational hardware: Thor boosters, 3d-stage rockets, 
vehicle design and manufacturin a and ground service Ban os rent. 


Operations and technical services: 


Total 


13, 300, 000 
2 5, 000, 000 


[ 
ei: Fiseal year | Fiscal year 
i 
| 
! 
i 


13, 800,000 | 13, 300, 000 
| 





Mr. Tuomas. Here you have the DELTA space flight vehicle for 
fiscal year 1959 in the amount of $13.8 million, and $13.3 million in 
fiscal year 1960— 


to provide a reliable interim space flight vehicle for small payload satellites and 
very small payload space probes, replacing the present THOR-ABLE, JUNO II, 
JUPITER C and VANGUARD vehicles. 

Let us go on a little further: 

The DELTA program is divided into five parts: (1) fabrication and test of 
the modified ABLE second stage; (2) procurement and test of the BTL guidance 
system; (3) modification of the THOR boosters; (4) intergration of the com- 
plete DELTA; and (5) preparation and launch. Funding for this program, 
including the procurement of 12 vehicles, will be initiated in fiscal year 1959 
and continued in fiscal year 1960. 

Where is this being made? 

Dr. Stiverstern. This is being made by the Douglas Co. 

Mr. Tuomas. Have any of them been ¢ ompleted 4 , 

Dr. Strversrern. No, sir. The first of these vehicles will be coming 
in near the end of this year 

Mr. THomas. How many have you contracted for? 

Dr. Strverstern. Twelve. 

Mr. Tuomas. How long will it take to get the 12 and what is the 
total cost? 

Dr. Suverstern. The schedule for completion of deliveries of these 
is about the end of 1961. 

Mr. Tuomas. The total cost for the 12 will be what ? 

Dr. Sttverstern. The total cost of the 12 will be about $36 million. 

Mr. Tuomas. How do you differentiate the DELTA from some of 
the other vehicles now? What is the distinguishing characteristic? 
How high will it go? What is its thrust ? 

Dr. Strverste1n. The DELTA has a thrust of about 150,000 pounds 
in the first stage. It has a very accurate guidance system in it. 

This is one of the features. It has what is called a coast-phase 
altitude control system so we can put it very accurately into the pre- 
scribed orbit. None of our current vehicles has this capability. 
They might have a perigee of 200 miles and an apogee of 350. 

Mr. Tromas. How high will this go with a payload? How much 
is the payload ? 

Dr. Strverstern. This will take about a 200-pound payload or 

250-pound payload into a 300-mile orbit. It will take a payload of 
about 80 pounds out past the moon. 

Mr. Tuomas. This is one of your JUPITERS-VAN FUARDS 
and an improvement on your old VANGUARD? 
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Dr. Stiverstrein. It is an improvement on the THOR-ABLE. 

Mr. Osrertac. This is replacing that? 

Dr. Strversrern. Yes, sir. 

Mr. Tuomas. This will cost $35 million before you are through? 

Dr. Srtversrern. Yes, sir. 

Mr. Tuomas. You are going to have 12 delivered and you get 
delivery when? 

Dr. Sitversrern. These are stretched out over a period of 2 years 
and 6 months, 

Mr. Tuomas. Will the 13.8 million you have and this $13.3 million 
to be appropriated here do the job? 

Dr. Strverstern. Mr. Chairman, I 

Mr. Tuomas. Will that be all the funds you need ? 

Dr. Strverstern. We will need an additional $8 million after 1960 
for a total project cost of $35 million. 

Mr. Tuomas. How firm is this figure of $13.3 million ? 

Dr. Strversrein. These figures given here are the contract num- 
bers. In other words, we have entered into a contract for the pur- 
chase of these vehicles. 

Mr. Trromas. It is not for the specific sum of $13.3 million, is it? 

Dr. StiversteiN. We have entered into a contract with Douglas 
for the sum of some $24 million for 12 vehicles. 

Mr. Thomas. Will you overrun or will it be a lesser amount than 
the $24 million ? 

Dr, Sinverstein, There may be an overrun. I doubt if it will be 
less. 

Mr. Tuomas. That is always true, is it not? There is always an 
verrun ¢ 

Dr. Gtennan. Mr. Chairman, I would point out that this vehicle 
gives us greater reli: ‘bility and a better chance of doing the job we 
need to do than any we presently have. We went ahead under the 
pressure of public opinion 

Mr. Tuomas. Who made this contract, your crowd, or is it an in- 
herited contract ? 

Dr. GLennan. NASA made this contract. 

Mr. Tuomas. You have mentioned that pressure several times. 
Whose heavy hand was that? Where is all that pressure coming 
from? This committee has not been pressing you. 

Dr. Drypen. Some of your colleagues. 

Dr. GLENNAN. The law says that we are to maintain-—— 

Mr. THomas. Who are the colleagues ? 

Dr. Drypen. Members of the Legislative Space Committees. 

Mr. Tuomas. What have they been saying to you? 

Dr. Drypen. That we ought to do even more than we are nN 

Dr. GLENNAN. “Why don’t you want more money ? Why aren't 
you asking for more money ¢” 

We have tried to say that we are asking for the money that we 
think will allow us to doa reasonable job. 

Mr. Yates. How do you know what the Russians are doing? 

Dr. GLENNAN. We can only extrapolate from what they have done 
thus far. We can also take with, I think, a reasonable degree of 
credence, the published statements they have put out. They have just 
put out a publication which describes broadly what their program 
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is looking to. In the scientific realm, they have not spoken as loosely 
as they have inthe political realm. 

Mr. Tuomas. You mean they are pretty good scientists ? 

Dr. GLEnNaAN. Darn good scientists. 

Mr. Sereert. Mr. Chairman, you made one observation on the prob- 
able overruns which I think we ought to make a comment on here. 

In response to your questions, Dr. Silverstein has given you estimates 
based on actual contract negotiations and those are ‘the figures that are 
included in here with no cushion or contingency or reserve in these 
budget figures for this overrun problem. 

Mr. THomas. What do you mean by that? 

Mr. Srrrert. I mean that these are minimum figures. We believe 
that it will permit the work to carry forward on the schedule we have 
proposed, assuming we do not run into technical difficulties which in- 
flate our costs. 

Mr. THomas. You are laying the predicate here for an overrun; is 
that the purpose ? 

Mr. Sereert. We hope that we can manage this and have a much 
better experience on it than other folks in this field. 


VEGA SPACE FLIGHT VEHICLE 


Mr. Tuomas. Let us put in pages 291 and 292 in the record at this 
point. 
(The pages referred to follow :) 


VEGA Space FLIGHT VEHICLE 


Fiscal year 1959 22, 800, 000 
Fiscal year 1960 42, 800, 000 
1. Objectives 

To provide the first general purpose vehicles in the national space vehicle 
program. The VEGA will be capable of a variety of civil space missions and 
will also be available as a backup vehicle for several military space missions. 


2. Justification 

The VEGA is intended to be used as either a two- or three-stage vehicle. Some 
missions, such as Project MERCURY, require only two stages while higher per- 
formance is required for lunar and space probes. The first stage will be a 
modified research and development ATLAS. (The modification will consist prin- 
cipally of changing the forward tank.) The second stage will carry liquid oxy- 
gen and kerosene as propellants and will use existing ATLAS tooling. The 
second stage will be powered by the VANGUARD first-stage engine, which will 
be modified to take advantage of altitude operation. The third stage, when used, 
will utilize storable propellants; this stage is currently under development by 
the Jet Propulsion Laboratory. 

The first launch of the VEGA general-purpose vehicle is scheduled for the 
fall of 1960. Its planned payload capability of 5,000 pounds in a 300-mile earth 
orbit will permit the use of highly sophisticated communication and meteorologi- 
cal satellites. VEGA may also be used as a second vehicle in the Project MER- 
CURY series to establish a manned orbiting space laboratory capable of sup- 
porting two men for several weeks. The VEGA vehicle will provide a capacity 
adequate to permit 800 pounds to be carried to the near vicinity of the moon. 
This payload should permit carrying sufficient instruments and transmitting 
equipment to investigate the moon’s magnetic field and to determine whether 
or not the moon is surrounded by radiation belts similar to the Van Allen radia- 
tion belts surrounding the earth. The lunar surface radioactivity and the 
vestigial atmosphere could also be examined. It should also be possible to 
employ the VEGA to take high-resolution photographs of the hidden far side 
of the moon and by an electronic scanning tehcnique, to transmit the resulting 
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photographs to receiving stations on the earth. VEGA is the first vehicle suita- 
ble for attempting a close approach to Venus or Mars. 


8. Program phasing 


The VEGA program is divided into five parts: (1) development and testing 
of the modified VANGUARD engine; (2) modification of the ATLAS booster; 
(8) design and fabrication of the second stage: (4) integration of the VEGA 
vehicle; and (5) testing and launch. Funding for this program, including the 
procurement of eight vehicles, will be initiated in fiscal year 1959 and continued 
in fiscal year 1960. 

4. Program costs 


Fiscal year Fiscal year 
1959 1960 


Scientific and technical studies: Performance analyses and system integration 
Prototypes and onerational hardware: ATLAS boosters, 2d- and 3d-stage 
design and manufacture, and ground service equipment. - --- 


Mr. Tuomas. We are now getting into some more money. 

This is the VEGA space flight vehicle and we have discussed this 
before with you, but it will not hurt to put all of this in the record 
again. 

The amount is $22.8 million this year— 
to provide the first general-purpose vehicles in the national space vehicle pro- 


gram. The VEGA will be capable of a variety of civil space missions and will 
also be available as a backup vehicle for several military space missions. 


Tell us all about this one. 
This is the one you are doing a part of at your Jet Propulsion 
Laboratory ¢ 


The VEGA is intended to be used as either a two- or three-stage vehicle. 
Some missions, such as Project MERCURY, require only two stages while 
higher performances is required for lunar and space probes. The first stage will 
be a modified R. & D. ATLAS. (The modification will consist principally of 
changing the forward tank.) The second stage will carry liquid oxygen and 
kerosene as propellants and will use existing ATLAS tooling. The second stage 
will be powered by the VANGUARD first-stage engine, which will be modified 
to take advantage of altitude operation. The third stage, when used, will utilize 
storable propellants; this stage is currently under development by the Jet 
Propulsion Laboratory. 

The first launch of the VEGA general-purpose vehicle is scheduled for the fall 
of 1960. Its planned payload capability of 5,000 pounds in a 300-mile Earth 
orbit will permit the use of highly sophisticated communication and meteorolog- 
ical satellites— 

What is the difference between this one and the one we had a while 
ago—DELTA ? 

Dr. GLeEnNAN. The difference between 250 and 5,000 pounds. 

Mr. Tuomas. You have a cluster system here of three different 
stages, have you not ? 

Dr. GLENNAN. Yes, sir. 

Mr. Tomas. You can add to or take from, can you not? 

Dr. GLENNAN. Basically you are using an ICBM as against the 
IRBM as the booster in the earlier one. The thrust is 150,000 pounds 
for the THOR and 365,000 for the ATLAS. 

We put on top of it a stage which is proportionately matched for 
the first time to the ATLAS. 
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Mr. Tuomas. (reading) : 


VEGA may also be used as a second vehicle in the Project MERCURY series 
to establish a manned orbiting space laboratory capable of supporting two men 
for several weeks. The VEGA vehicle will provide a capacity adequate to per- 
mit 800 pounds to be carried to the near vicinity of the moon. This payload 
should permit carrying sufficient instruments and transmitting equipment to 
investigate the moon’s magnetic field and to determine whether or not the 


moon is surrounded by radiation belts similar to the Van Allen radiation belts 
surrounding the earth. 


You have another vehicle to go to the moon besides this one, have 
you not ¢ 

Dr. Guennan. The DELTA will take some small amount of instru- 
ments toward the moon; yes, sir. 

Mr. Tuomas. What is the difference between DELTA and this 
one ¢ 

Is it just a question of size ? 

Dr. GLENNAN. Yes, sir. 

Dr. Strversrern. This will take 10 times the weight. 

Mr. Tuomas. More power ¢ 

Dr. Sttverstern. More thrust. 

Mr. Tuomas. How many of these do you have on order and when 
will you get them ? 

Dr. Sitversrern. The first vehicle here is scheduled for August 
1960. 

Mr. Tuomas. How many do you have and who is making them for 
you? 

Dr. Strversrern. There are eight vehicles in this program and they 
are being made by the Convair Corp. 

Mr. Tuomas. Where are they located ? 

Dr. Sitversretn. San Diego. 

Mr. THomas. What is the total cost ? 

Dr. Strverstern. The total cost of the program will be in the order 
of $91 million expended over several years including the boosters and 
the firing vehicles. 

Mr. THomas. What do you mean by “several years”? You had 
$29 million last year and you want $42.8 million this year? 

Dr. StversTEin. That would be followed 

Mr. Tuomas. That is over $63 million and you will need another 
$30 million to get the job done ? 

Dr. SULVERSTEIN. Yes, sir. 

Mr. Tuomas. When will they all be delivered ? 

Dr. Stiverstern. The last firing of this will be in 1962. 

Mr. Tuomas. Is this an inherited contract or is this a contract 
made by NASA? When was it made? 

Dr. Strverstern. This contract has been made recently by NASA— 
within the month. 

Mr. Tuomas. How did you make the first stages, with transferred 
funds; or with appropr iated funds? 

Dr. Stiversrein. It is hard to tell, sir, our “Research and develop- 
ment” appropriation contains both. 

Mr. Tn mas. I was fixing to say that I would like to know how, if 
you can figure that. 


Dr. Sriversrern. The transferred and appropriated funds are 
merged into a single fund. 
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Dr. GLENNAN. I would like to point out that there is a great deal of 
development. cost in this, Mr. Chairman; we would hope that these 
vehicles might be $5 million a copy after they are developed. 

Mr. Tromas. What is the nature of the contract? How much of 
the taxpayers’ money is tied up here ? 

You have how many of them, eight 

Dr. Supverstrin. Eight. The contract. with Convair is only a part 
of the contract. We also have a separate contract with GE for the 
engines in the second stage. 

Mr. Tuomas. GE? 

Dr. Surversrein. They make the engines for the second stage. 

Mr. Tuomas. General Electric ¢ 

Dr. Strversreryn. Yes. Of course, we buy the boosters separately 
from the Air Force. 

Mr. Tromas. What fuel are you using in this vehicle ¢ 

Dr. Sirversrerx. Conventional fuel in the first two stages—liquid 
oxygen and kerosene. The top stage uses storable propellants, liquid 
oxygen and 

Mr. Tuomas. No solid propellants ? 

Dr. Surverstern. No, sir. There may be though in the payload 
we put on top of this. If we use this soft 

Mr. Tuomas. This will be like the old 1920 model Henry Ford put 
out when you get it up to 1955 and 1956, and then it will be different ? 

It will be powered by what? Nuclear power ? 

Dr. GLenNAN. Hydrogen-oxygen. That is the next item. 

Mr. Ruopes. I was going to ask you what your next generation 
will be. 

Is your million-pound thrust engine ready ? 

Dr. GLENNAN. No, sir. The next one is the CENTAUR which has 
essentially the same configuration but uses liquid hydrogen with liquid 
oxygen. 

Mr. Ruopes. The first stage ? 

Dr. GLENNAN. The second stage. 

Mr. Tuomas. What part of this $42.8 million is a firm figure? 

Dr. Supverstern. These figures are all firm in the sense that they 
are the best estimates we can make at this time. 

Mr. Tuomas. Cost-plus-fixed-fee ? 

Dr. SttversTern. Yes. 

Mr. Tuomas. What is the amount of the fee? 

Dr. StrversTEIn. I think it is less than 61% percent. 

Mr. Tuomas. Did you define the field that goes into the cost to 
make up this item ? 

Dr. Sitversrern. Yes, sir. These contracts are handled by the 
same methods and with the same procurement regulations used by 
the military services. 

Mr. Tuomas. Did the military make the contract for you ? 

Dr. Stiverstern. We entered into the contract. At the contractors 
plants they will monitor the contracts for us as they monitor their 
own. For example, every plant in the country doing defense work 
has a group of inspectors set up and we will utilize the services of 
those inspectors. 
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CENTAUR SPACE FLIGHT VEHICLE 
Mr. Tuomas. Let us put pages 293 and 294 in the record. 
(The pages referred to follow :) 


CENTAUR Space FLIGHT VEHICLE 


ee ee ee ee ES ee 
rn 7 a oa ee bh cls unten acauee $41, 000, 000 


1. Objectives 


To develop a general-purpose space flight vehicle employing a high-energy fuel 
in fuel in an upper stage. 


2. Justification 


The technical direction of Project CENTAUR, initiated by ARPA in the fall 
of 1958, will be transferred to NASA on July 1, 1959. CENTAUR is a two-stage 
vehicle whose first stage is an R. & D. ATLAS missile of the type used in the 
VEGA program. The modified ATLAS vehicle consists of an operational 
ATLAS with the cone frustrum portion of the liquid oxygen tank replaced by a 
cylinder. Changing the forward end of this tank permits the upper stage to be 
the same diameter as the ATLAS vehicle. Between the lower and upper stages 
is a structural adapter that is attached permanently to the lower stage. The 
upper stage is mounted on top of the adapter which is jettisoned with the modi- 
fied ATLAS booster. This high-energy stage is powered by two rocket engines. 
Sets of hydrogen peroxide rockets are utilized for upper stage attitude control 
during the coast period. The use of high-performance propellants permits a 
gain in payload weight of approximately 50 percent over VEGA for similar 
missions. Advanced missions, such as planetary probes, would require the use 
of a third stage. 

The most important application for the CENTAUR vehicle will be to place a 
communication relay into an equatorial orbit having a period of 24 hours, to 
permit the satellite to hover over one spot on the earth’s surface. The first six 
vehicles will be devoted to achieving this end. The early flights will be heavily 
instrumented and refinements dictated by the results of analysis of early test 
flight data will be incorporated into the later vehicle configurations. The final 
equatorial 24-hour circular orbit will require the second-stage engine to be fired 
a total of three times. The launch direction for the booster phase will be se- 
lected so that the early portion of a low-altitude parking orbit will cross the 
equator. At this point the second firing of the upper stage engines will increase 
the vehicle’s velocity to place it into a transfer ellipse, the second stage being re- 
oriented so that the third firing will provide the velocity for a circular orbit and 
a change in plane from the transfer ellipse to the equatorial plane. CENTAUR 
will be capable of a lunar soft landing and subsequent investigation of the lunar 
surface, atmosphere, and internal structure. 






8. Program phasing 


The first flight of CENTAUR is scheduled for 1961. Development of the ve- 
hicle and engine is in progress. The program is in five parts: (1) design, de 
velopment, and fabrication of the engine; (2) modification of the ATLAS booster 
(3) design and fabrication of the second stage; (4) integration and testing of 
the complete CENTAUR;; and (5) preparation and launching. Funding for this 
program, including the procurement of six vehicles, will be initiated in fiscal 
year 1959 and continued in fiscal year 1960. 











4. Program costs 








Fiscal year Fiscal year 
1959 


Scientific and technical studies: 
Analyses and experiments to prove use of high-energy fuel 
Vehicle design and integration studies _- ad ee NE eee 
Prototypes and operational hardware: ATLAS boosters, second-stage 
vehicle designs and manufacture, and ground service equipment ; 


$2, 500, 000 
1, 500, 000 


A: 37, 000, 000 





RAN Ba ge i eee Mees Ta ae 
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Mr. Tuomas. What is this? Where and by whom is it made? 

You say it is— 
to develop a general purpose space flight vehicle employing a high-energy fuel 
in an upper stage. 

What is the difference between the CENTAUR and the VEGA? 

Dr. Sttverstein. The CENTAUR in the upper stages is the first 
vehicle that goes into our new technology. 

Mr. Tuomas. You show a cost of $41 million. Is this a brand- 
new one? 

Dr. Stiverstr1n. This is a program started by the Department of 
Defense which we are talking over. 

Mr. Tuomas. Initiated by ARPA and transferred to you? 

Dr. StLversTEIN. Yes, sir. 

Mr. Tuomas. How much was transferred ? 

Dr. Suversrern. They transferred no funds. They funded it for 
$22 million in 1959 and we are taking it over at the beginning of the 
new fiscal year. 

Mr. Tuomas. Whois doing the job for you? 

Dr. Sitverste1n. This is, again, by fl They are the peo- 
ple who make the ATLAS and in the construction’ of these vehicles 
we are using the same domes that are used in the ATLAS. 

Mr. Tuomas. Is this $41 million a firm figure? How many of 
them do you get ? 

Dr. Stiverstern. There are six vehicles in this program that are 
delivered over a period of up through 1961-62. 

Mr. Tuomas. This is an inherited contract ? 

Dr. StiversTetn. Yes, sir. 

Mr. Tuomas. Is this $41 million a firm figure ? 

Dr. Stiverstern. Yes, sir. It is an estimate for the next year. 

Mr. Tuomas. Will there be an overrun here? How many units did 
you say, six? 

Dr. SttversTern. Six; yes, sir. 

Mr. Tuomas. Will it be an overrun ? 

Dr. Stiverste1n. I would not expect it, but there may be. 

Dr. GLENNAN. This is a wholly new technology. This is a fallout 
now from some of the work done at Lewis Laboratory over the years 
on the use of hydrogen as a fuel, liquid hydrogen as a fuel. This is the 
first real step forward in the exotic new high-impulse propellants. 

Mr. Tuomas. It will fire two rockets and they both use liquid 
hydrogen ? 

Dr. SILversTEIN. Yes, sir. 





Mr. THomas. You say that— 


sets of hydrogen peroxide rockets are utilized for upper-stage altitude control 
during the coast period. The use of high-performance propellants permits a 
gain in payload weight of approximately 50 percent over VEGA for similar 
missions. 

I thought you were trying to get away from these very exotic fuels 
on the theory that they were too costly. 

However, is there no substitute for them when it comes to power? 
The state of the art had not developed any that produced the power 
that these exotic liquids do; is that it ? 

Dr. SILVERSTEIN. Yes, sir. 


Mr. Tuomas. Let me read these three sentences: 


The first flight of CENTAUR is scheduled for 1961. Development of the 
vehicle and engine is in progress. The program is in five parts: (1) design, de- 
velopment, and fabrication of the engine; (2) modification of the ATLAS booster ; 
(3) design and fabrication of the second stage; (4) integration and testing of 
the complete CENTAUR; and (5) preparation and launching. Funding for this 
program, including the procurement of six vhicles will be initiated in fiscal year 
1959 and continued in fiscal year 1960. 

When will you be ready, not before 1961 ? 

Dr. Sitverstern. Late. 

Mr. Tuomas. Do you think you will have them all by 1961? 

Dr. Sirverstern. They are staged to come through in intervals of 
about 2 months during 1961 and 1962. 

Dr. GLENNAN. This will be a real step forward if we are successful. 
It is one we cannot ignore. 

Mr. Tuomas. Gentlemen, let us come back at a quarter to one this 
afternoon. 

AFTERNOON SESSION 


CONSTRUCTION AND EQUIPMENT 


Mr. Tuomas. Let us take a look at the construction and equipment 
program. 

At this point in the record we shall insert the cover sheets which 
include pages 301 and 302 of the justifications. 
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(The pages referred to follows :) 


Construction and equipment programs, fiscal years 1959 and 1960 


Fiscal year 1959 Fiscal year 

1960 
regular 
Appro- Supplemental] estimates 
priated estimates 


Langley Research Center (Hampton, Va.): 
Alterations to the thermal structures tunnel 
Analytical computing equipment 
Converstion of gust tunnel to noise research laboratory 
Conversion of test cell to noise test facility - 
Heater and vacuum system for gas dynamics laboratory 








Ames Recearch Center (Moffett Field, Calif.): 
Data reduction center - 





Lewis Re-earch Center (Cleveland, Oban 
Ion and plas’ na jet NIU RRO Re SRE te BAe 


In-pile loop 
Land acquisition 


_ | eS sits Soph lide olen sla x whereas deel as tentacle cies 








High-speed flight stations (Edwards, Calif.): 
Buildings additions 
Analog computing equipment... 
"FOr ING! CRIGANOE LOGICY on... noscnecsdenccdeenentgquowsdehes niciaia tind 





Space projects center (Beltsville, Md.): 
Central ligt control and range operations building-- 3, 300, 000 
Spice sciences laboratory - - - , ‘ 6, 000, 000 
Instrument construction and installation laboratory. 2 3, 700, 000 
Utility installations Voneccuak eel amines 1, 000, 000 


Pilotless pre station (Wallops Island, Vas 52 

Jet propulsion laboritory (Pasadena, Calif.): New facilities, 
improvements to existing facilities, and approximately 70 
acres of land. --_- 

Pacific missile range (Point Arguello, Calif.): Li sunching facili- 
ties, including flig)t vehicle asse smb »ly and checkout facility 
with equipment for special experiments 





Various locations: 
Global range tracking and communication facilities and 


equipment . Sink Deke reece 12, 050, 000 
Facilities for Rover program - reeee ss = 
Propulsion development facilities. - la iiw keksdntagcs ces ka epeantoete 3, 200, 000 


Mr. Tomas. You have a supplemental construction request in the 
amount of $24,250,000 for 1959 against a regular budget. request of 
$57,800,000 for 1960, and as well as ‘T remember for 1959 the old NACA 
had a construction progrt am of $23 million? 

Mr. Umer. Yes, sir; that is correct. 

Mr. Tuomas. And your 1959 construction item for NASA was 
what? Was that figure $25 million ? 

Mr. Utmer. $25 million for NASA, 

Mr. Tuomas. Well, you have some cash on hand; do you not? You 
have about $48 million in cash, and you want $24. 25 million to supple- 
ment that for 1959 and then you want $57.8 million for 1960, 

That summarizes that item. 
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For the Langley Research Center you are requesting $4.58 million; 
for the Ames Research Center you are requesting $6.55 million; for 
the Lewis Research Center you are requesting $6.86 million; for the 
High-Speed Flight Station you are requesting $2,805,000; you have a 
Space Projects Center where you are requestting $14 million ; you have 
the Pilotless Aircraft Station at Wallops Island wherein you had 
$21,193,000 in the 1959 fiscal year. 

Is $21,193,000 of your $24.25 million in the supplemental for Wal- 
lops ? 

Mr. Umer. There is nothing in the supplemental for Wallops, 
Mr. Thomas. 

Mr. Tuomas. Was there last year? 

Mr. Umer. Yes, sir. 

Mr. Tuomas. What part of it has been spent ? 

Mr. Utmer. We have $2.4 million of that under contract. 

Mr. Tuomas. You have a request here for your jet propulsion lab- 
oratory in the amount of $9 million under the supplemental estimates, 
and in your regular request there is nothing. 

You have your Pacific missile range w herein you are requesting $3 
million in your regular 1960 budget “and then you have your various 
locations where you lump them together which include global range 
tracking and communication facilities and equipment in the amount 
of $12,050,000 under the supplemental estimates and $10 million in 
the regular fiscal year 1960 estimates; you have facilities for Rover 
program in the amount of $2 million in the regular 1960 estimates. 

For the propulsion development facilities you have $3.2 million 
in the supplemental estimates and $8 million in the regular 1960 
estimates. 

That is a pretty good summary of it. 


SUPPLEMENTAL CONSTRUCTION Estimates For 1959 


At this point in the record we shall insert pages 304 through 315 
of the justifications. 
(The pages referred to follow :) 


RELOCATION AND EXPANSION OF FACILITIES 


1. Description and justification 


The Government-owned property and equipment of Jet Propulsion Laboratory 
(JPL) of the California Institute of Technology near Pasadena, Calif., was 
transferred to the NASA by Executive Order 10793, dated December 3, 1958. In 
the past, JPL has done outstanding research and development work in missile, 
satellite, and space probe fields through its contributions to the areas of solid 
propellant rockets, guidance systems, and electronic instrumentation, communi- 
cation, and tracking systems. The NASA expects to rely heavily on JPL in the 
future for further advanced research and development in all of these areas in 
support of the national space program. 

JPL was established before safety codes dealing with liquid and solid rocket 
propellants were established. Subsequent safety code standards have made most 
of the rocket test facilities at the Pasadena site nonconforming. At the present 
time all but 10 of the 92 facilities on the laboratory site are operating on safety 
waivers. These waivers make it illegal to modify the existing facilities to meet 
changing needs and thus severely restrict the potential future effectiveness of 
the laboratory. The effectiveness of the laboratory is also limited by inadequate 
vehicle assembly areas, guidance laboratories, and supporting facilities. 

This project covers the modernization and expansion of facilities at JPL to 
provide for a strengthening of its research and development support of the NASA 
space program. Acquisition of a site of approximately 60 acres is required to 
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permit the relocation of various rocket test facilities and associated equipment 
to a nonhazardous location where safety code standards can be met. Another 
site acquisition of approximately 7 acres, currently under a rental agreement, 
is needed to provide for future expansion. Roads, water, and other utilities to 
service the new areas will be required. A new substation and transformer bank 
addition will be necessary to provide power for the proposed facilities. 

In addition to the relocation of test facilities, the project includes the con- 
struction of a vehicle assembly building, the expansion of the guidance labora- 
tory. and the modernization of several existing supporting facilities. 

The present layout of the Jet Propulsion Laboratory and the proposed land 
and facility additions are shown on the site plan on the following page. De- 
scriptions and justifications of the various items that comprise this project 
follow : 

Land acquisition.—The present Jet Propulsion Laboratory comprises some 80 
acres, of which approximately five are leased from the city of Pasadena. This 
existing acreage is shown as zone I on the site plan. 

Acquisition of 60.37 acres (zone II): The Ordnance Department has secured 
a condemnation lease on approximately 60.37 acres of land north of and adjacent 
to the present JPL property line. This lease was taken to prevent the utiliza- 
tion of the land for a housing development which would have forced the suspen- 
sion of all rocket test work work at JPL. This area is shown as zone II on the 
site plan. The land will be required for the relocation of existing rocket test 
facilities from zone I in order to permit their modification and expansion for 
advance research and development programs. The topography of the land is 
such that the proposed relocation can be accomplished to comply with all existing 
safety requirements. 

Acquisition of 7.19 acres (zone IIT) : There are another 7.19 acres of privately 
owned land contiguous to the southern boundary line of the existing laboratory. 
This lond is designated zone III on the site plan. At present this area is under 
a lease which expires on July 1, 1959, and which the owner does not wish to 
renew. Other contiguous sites are rapidly being developed, and there is every 
reason to believe that this development will continue. Unless the proposed site 
is acquired it will undoubtedly be developed for other purposes, and further ex- 
pansion of the Jet Propulsion Laboratory will become unduly expensive or be 
prohibited altogether. The proposed site is necessary to the future expansion of 
the laboratory, and its acquisition at this time is considered to be a prudent and 
economical investment. 

Utilities.—Relocation area utilities: In order to provide access and utility 
services in zone II to the relocated facilities, it will be necessary to construct 
roads and extend and enlarge the utility systems now serving the existing lab- 
oratory facilities in zone I. The new land to be acquired is completely undevel- 
oped, and is not adjacent to any public utility system. 

It is planned to construct a central utilities plant to house the equipment and 
machinery required to operate and control the various utility systems. This 
building will be of frame and stucco construction with a total area of about 5,000 
square feet including a small shop area. 

New substation and transformer bank additions: The present substations and 
transformer bank are insufficient to provide power for the proposed facilities. 
Additions to the electrical system will be necessary to meet the new requirements. 
These additions will include a unit substation for transforming 16.5 kilovolts to 
2.4 kilovolts for local distribution, feed lines to the substation from the existing 
high voltage supply, and an electrical distribution system to the new facilities. 

Relocated test facilities —A number of rocket test facilities and their asso- 
ciated equipment will be placed on the zone II site. These will replace existing 
facilities now located in zone I and operating under safety waivers and exemp- 
tions. 

Solid propellant processing laboratory: This project includes a building of 
approximately 1,200 square feet of frame and plaster construction that will be 
used for shop and laboratory facilities; a building of approximately 4,000 
square feet of reinforced concrete construction providing space for mixer, 
grinder, storage, and preparation rooms; and a mezzanine of approximately 
1,200 square feet for necessary air conditioning and refrigeration equipment. 
Complete air conditioning, constant temperature, and humidity controls are es- 
sential for operation. 

Solid propellant test cell and control building: This facility consists of two 
test cells (468 square feet each) and a control building (2,667 square feet). The 
test cells will be heavily reinforced concrete, earth-covered structures; a con- 
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crete pad with protective steel screen supported by steel frames will be provided 
at the firing end of each cell. Concrete mounting and thrust blocks will be 
designed to withstand 20,000 pounds of thrust. The control building will be 
of reinforced concrete and frame and stucco construction. The building will 
contain a control room, motor assembly shops, and laboratories. 

Solid propellant test cell: A third test cell similar to the cells in the previous 
item will be constructed. It will include its own control building, but will 
utilize the laboratories provided in the previous item. The three test cells 
provided in these items will replace four test cells which are presently in viola- 
tion of the safety code. 

Solid propellant hazardous material storage magazine: This facility will pro- 
vide for storage of hazardous solid propellant materials necessary for the de- 
velopment of rocket motors in the solid propellant engine program. The facility 
will consist of two reinforced concrete buildings with 16 individual earth-covered 
cells. The blowout wall on the road side of the buildings will be wood frame, 
dry wall type construction. Earth barricades will be required around this fa- 
cility. This project will complete only a portion of the necessary storage fa- 
cilities. The design will permit later addition of 24 additional storage cubicles. 

Solid propellant chemistry processing laboratory: This facility is required for 
research and development on improved solid propellant materials. It will com- 
prise approximately 2,000 square feet in a building of concrete block and rein- 
forced concrete to house a propellant chemistry laboratory. In addition, there 
will be a 500 square foot enclosure housing grinder, blender, curing, surge, and 
charge rooms. This enclosure will have 3-foot reinforced walls for blast 
protection. 

Liquid propellant test cell and control building: This facility consists of a 
twin mount, reinforced concrete test cell (462 square feet) and a 1% story con- 
trol building (4,158 square feet). The contro] building includes a central re- 
cording station, laboratory, security control room, and control room. A part 
of the building will be reinforced concrete, and the remainder frame and plaster 
construction. Some special lighting and air conditioning will be required in 
the control rooms, and 40 kilowatts of electrical power will be required. 

Modernization of existing supporting facilitics—The expansion of several 
supporting facilities has not kept pace with the overall laboratory expansion. 
As a result, the technical effectiveness of the laboratory is being diminished by 
the use of marginal, and, in many cases, completely inadequate supporting fa- 
cilities. In order to improve the efficiency and scope of operation of the lab- 
oratory, it is necessary to add to and modernize certain of these facilities. 

Completion of guidance laboratory: The success of future satellite and space 
probe missions will be critically dependent upon the accuracy of the guidance 
system. The Jet Propulsion Laboratory has had considerable experience in the 
field of guidance systems for missiles and is expected to play a prominent role 
in the development of advanced systems for future space flight applications. 
The existing guidance laboratories at JPL are inadequate to conduct the neces- 
sary research and development. The proposed facility addition will provide 
the requisite laboratory space. 

The facility will consist of a three-story wood and stucco structure totaling 
42.366 square feet, fully air conditioned, and provided with the special electrical 
service needed in the development of guidance equipment. This building will 
house a complex of laboratories and offices. The increased area will accom- 
modate the following functions: reliability research, solar battery research, 
component evaluation, information theory, infrared research, photo sensitivity 
research, inertial component laboratory, gyro research laboratory, optical com- 
ponent laboratory, transducer laboratory, tracking filter development, micro- 
wave component laboratory, new circuits laboratory, guidance computer lab- 
oratory, 0 tical track laboratory, radio guidance, radio astronomy, stockrooms, 
service shops, and utility rooms. 

Missile engineering building: The present missile engineering building was 
constructed in 1957 but was not completed to the known requirements. The 
proposed facilities will include an addition to the east end and a third floor 
addition to the central portion of the present building to provide 13,000 square 
feet of office space. Both additions will be of stud and stucco construction. 

Plant services engineering building: The proposed addition to the present 
building will provide approximately 14,000 square feet of office space to relieve 
the present overcrowded conditions in a building presently housing the design, 
engineering, and supervisory personnel of the plant services department as well 
as supervisory personnel of the test mechanics services department. 
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Administrative services building: This facility will be an addition to the west 
end of the present building. It will provide for expansion of the property 
receiving department and of the proofing and accounting departments. This addi- 
tion will also provide more workspace for the inspection and quality control 
departments, mail room, and shipping department. The addition will be of 
stud and stucco construction. 

Carpenter shop building: This facility will be a two-story steel frame building 
with stud and stucco walls comprising an area of 8,500 square feet. It will 
replace the old carpenter shop which was recently torn down, and will provide 
space for the new carpenter shop and for lumber storage. 

Plant services building: This facility will be an addition of approximately 
10,000 square feet to the existing plant services building. It will be necessary to 
tear down parts of the present building for this construction, which will be of 
stud and stucco. The ground floor will contain shops for the electrical and 
mechanical groups of the plant service department. ‘The second floor will contain 
offices for the electrical and mechanical department. 

New supporting facilities—Vehicle assembly building: At the present time, 
facilities for assembling complete vehicles at JPL are entirely inadequate. The 
present area is so congested that final checkout is done out of doors. The crowded 
conditions within the building and the inclement weather during outside opera- 
tions seriously hamper the work. The proposed facility will move all operations 
indoors and will permit the assembly and checkout of several vehicles simul- 
taneously. The proposed building consists of a vehicle assembly area of 18,700 
square feet, an electrical test area of 15,400 square feet, mechanical and electrical 
supporting work areas of 20,300 square feet, and an upstairs office and laboratory 
area of 8,100 square feet. The assembly areas will have 50-foot ceilings of 
hangar-type construction, and other areas will be wood frame and plaster. 
Office areas and laboratories will have wood and linoleum floors and acoustical 
tile ceilings. Air conditioning is necessary for temperature and humidity control. 

Reports and periodicals building: The proposed facility will be a Butler-type, 
prefabricated building of approximately 7,000 square feet to house the activities 
of the technical reports section until such time as a combined graphic arts build- 
ing can be provided. 

2. Cost estimate 


LAND ACQUISITION 


Acquisition of 60.387 acres (zone II) 
Acquisition of 7.19 acres (zone III) 75, 000 


Total, land acquisition 


UTILITIES 


Relocation area utilities: 

Central utilities plant including boilers, water chillers, 

water treatment plant, air compressors, electrical 

switch gear, and miscellaneous items $784, 800 
ODOR leo anvietomecmainiccimcinne es ah eae Oa 500, 000 
Drainage 104, 000 
Fencing 36, 000 
Steam distribution system 186, 000 
Chilled water distribution system 210, 000 
Water distribution system 216, 000 
Sanitary sewer system 28, 300 
Compressed air distribution system 29, 600 
Gas distribution system 9, 500 
Electrical substation system 384, 000 
Street lighting 35, 000 
Design, engineering, and contract administration serv- 

I a a a cs ccerslans 252, 000 


Total relocation area utilities.._._........______- 2, 775, 200 


41612—59—_14 





New substation and transformer bank addition: 
Unit substation, 2,500 kilovolt-amperes, 16.5 to 2.4 kilo- 
volts, including voltage regulation 
16.5-kilovolt feeder line to substation 
Tieline to existing system 
Underground feeds and ducts__--------~------- le aa 45, 000 
Total, new substation and transformer bank addition__ 175, 000 
ROR aR AA Aico at pagers ites cies megane _... $2, 950, 200 


RELOCATED TEST FACILITIES 


Solid-propellant processing laboratory : 
Building and equipment $271, 000 
Site preparation 5, 400 
Paving 1, 400 
SeMesneee Cantey WOE VION | oc Uo ei Skewes 14, 600 
Barricades 16, 000 
a ee ee ae 24, 000 
Design, engineering, and contract administration serv- 
51, 000 
Total, solid-propellant processing laboratory__~_-_~~- 383, 400 
Solid-propellant test cell and control building: 
Instrumentation and laboratory building 48, 500 
Test cell control room, motor assembly, and preparation 
shop building___- 72, 600 
Test cells : ; _ 48, 600 
Perma neaie PANU SRROIR eee eS ets eS ee Sk ates 14, 000 
Paving ; ; 1, 000 
Site preparation and excavation 65, 500 
Barricades 2, 800 
Utility connections and trenches______--_____-________ 18, 000 
Electrical substation 14, 300 
Design, engineering, and contract administration 
a a a ee a 28, 100 
Total, solid-propellant test cell and control binding_~ 303, 400 
Solid propellant test cell: 
Test cell 35, 100 
Control building 54, 600 
Steel netting 2, 300 
Retaining wall and slab 10, 000 
SIRS PRONOUN NN ee een iannnis 12, 000 
Instrumentation 35, 000 
Miscellaneous equipment 15, 000 


Total, solid-propellant test cell 164, 000 
Solid-propellant hazardous storage magazine: 
RORETATs ARI a ee 125, 000 
I aint ateue nie etahenaranes eeiaedies 16, 000 
Utilities, including humidity and temperate controls____ 106, 000 


Total, solid-propellant hazardous storage magazine__ 247, 000 
Solid-propellant chemistry processing laboratory : 

Building 468, 000 

Miscellaneous equipment 40, 000 


Total, solid-propellant chemistry processing laboratory_ 508, 000 
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Liquid-propellent test cell and control building: 
Control building 


Site preparation and excavation 
Building utilities 
Fuel tanks 
Electrical substation 
Nitrogen cascade 26, 300 
Barricade 7, 000 
Design, engineering, and contract administration 
services 30, 500 


Total, liquid-propellent test cell and control building. 326,000 
Total, Teivtated Rest TACNUORS 6. cae ieee $1, 931, 800 


MODERIZATION OF EXISTING SUPPORTING FACILITIES 


Completion of guidance laboratory: 
Building addition 
Electrical utilities 43, 000 
Sewer installation 
Water, gas, and air utilities 


Total, completion of guidance laboratory 


Missile engineering building: 
Addition to east end of existing building 
Third floor addition to central portion of existing 
building 100, 000 
Equipment 100, 000 


Total, missile engineering building 485, 000 


Plant services engineering building 

Administration services building 120, 000 
Carpenter shop building 170, 000 
Plant services building 150, 000 


Total, modernization of existing supporting facilities 
NEW SUPPORTING FACILITIES 


Vehicle assembly building: 

Building $963, 820 
180, 000 
14, 000 
85, 000 
Outside utilities, general 16, 990 

Design, engineering, and contract administration serv- 
rae pri caverta a ctr hice eats sosivbtas enantio 128, 190 


Total, vehicle assembly building 1, 383, 000 


Reports and periodicals building 
py a cE "Me a a ce 1, 488, 000 
Total estimated cost 


8. Construction schedule 
Total estimated completion time: 14 months. 
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TRACKING FAcILITIES 


1. Description and justification 


These funds requested in this project are required to provide the basic 
tracking, data acquisition, and communications capability that is essential for 
instrumentation coverage of satellites and space vehicles to be flown during 
the next 12 to 18 months. New tracking sites are to be established and some 
improvement will be made to existing equipment. For these purposes three 
general classes of eqnipment will be required as follows: 

Extension and improvement of earth satellite electronic tracking network.— 
Experience gained during the initial operation of the minitrack eleetronic 
tracking stations in the IGY tracking satellite program has established the 
need for improving and augmenting the existing equipment to provide more 
reliable handling and transmission of tracking data and to provide increased 
capability for tracking of satellites in high inclination orbits. To accomplish 
these objectives it is planned to establish four new electronic tracking stations 
in Alaska, the United States, Newfoundland and Europe, and to install addi- 
tional and improved equipment at some of the existing minitrack stations. 

The equipment to be installed at each of the new stations will include antenna 
arrays, telemetry receiving equipment, communications equipment, command 
transmitters, and calibration equipment. 

The improvements to the existing stations will include addition of real-time 
digital data read-out equipment, and additional antenna arrays for coverage of 
satellites in high inclination orbits. It is also necessary to shift the operation 
of all stations to a higher radio frequency since the 108-megacycle frequency 
presently used for tracking U.S. satellites is a temporary assignment. To make 
this frequency change will require reworking of all minitrack radio receiving 
equipment and antenna arrays. 

Space probe tracking network.—The tracking and reception of telemetry data 
from space probes will require the provision of special high-gain, low-noise receiv- 
ing systems at several points on the earth’s surface. It is accordingly planned 
to provide a network of stations to support flight experiments of this type. One 
of these stations has been built at Goldstone, Calif. Funds are requested in 
this project to provide for the establishment of two additional stations, one in 
Australia and the other in South Africa. Each station will include large para- 
bolic-antenna equipment to pick up the low-level signals, sensitive radio receiv- 
ing equipment and electronic-hydraulic servo system for controlling the antenna. 
The amount requested will provide for initial site preparation and for basic 
equipment procurement. 

Equipment for support of manned space vehicles.—Insertion tracking and guid- 
ance system: Detailed studies of the problems of recovering earth satellites, par- 
ticularly manned systems, has established the desirability of north-east launch- 
ings from the Atlantic Missile Range site at Cape Canaveral with recoveries on 
the second and third orbits down the existing Atlantic Missile Range complex. 
Such operations will require the installation of precision radar acquisition, track- 
ing communication, and associated systems at Bermuda to provide accurate 
trajectory information on the satellite after booster cutoff to establish that the 
satellite is in the desired orbit and to initiate abort action if unsatisfactory 
conditions exist. This station will also provide down-range data acquisition 
capability for long-range missiles and satellites launched from the NASA Station 
at Wallops Island, Va. 

The funds requested here will permit initiation of the procurement of the basic 
precision radar system which requires a long leadtime for delivery. 

Initial reentry tracking and control system: Recovery of a manned satellite 
system on the second and third orbit down the Atlantic Missile Range will 
require precision tracking of the satellite during the reentry phase. It is, there- 
fore, proposed to provide precision radar acquisition, tracking, communication, 
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and associated systems at Hawaii to provide initial impact-point prediction 
during the first phase of satellite reentry. This station will also provide a capa- 
bility for emergency command control of retrorocket firing in the satellite in the 
event of malfunctioning of the present timer systems. 

The funds requested here will permit initiation of the procurement of the 
basie precision radar system which requires a long leadtime for delivery. 

Midcourse reentry and landing tracking system: In order to provide adequate 
precision tracking of a reentering satellite between the areas in Western and 
Eastern United States now covered by existing range systems it will be necessary 
to provide precision radar acquisition, tracking, communications, and associated 
systems at a location in southern Texas. This station will be equipped for pre- 
cision tracking of satellites launched northeast from Cape Canaveral on the first, 
second, and third orbits. This will also provide refinement of the impact-point 
prediction for satellite recovery on the second or third orbit down the Atlantic 
Missile Range. This station will also provide the critical tracking capability 
during the final stages of reentry and landing if land recovery of the satellite on 
the Texas plains during the first, second, or third orbit is required. 

The funds requested here will permit initiation of the procurement of the 
basic precision radar system which requires a long leadtime for delivery. 


2. Cost estimate 


Extension and improvement of satellite electronic tracking stations. $3, 300, 000 
Equipment and facilities for 4 new stations, at 
$531,000 $2, 124, 000 
Antenna arrays 110, 000 
Electronic equipment 346, 000 
Site preparation and utilities.__._._...._..__- ~~ 75, 000 
Modifieation and improvement of existing electronic 
tracking stations 1, 176, 000 
Rework of station to change frequency: 12 sta- 
tions, at $60,000. 720, 000 
Digital read-out equipment: 6 stations, at 
$26,000 156, 000 
Additional antenna arrays: 6 stations, at 
800, 000 
Facilities for space probe tracking network 
Initial site preparation, roads, utilities, housing 
(2 stations) 900, 000 
85-foot-diameter antenna systems (2) 950, 000 
Radio receiving equipment (2) 460, 000 
Antenna servocontrol systems (2) 
Equipment for support of manned space vehicles 
Precision radar system for insertion tracking and 
guidance $1, 750, 000 
Precision radar system for initial reentry tracking 
and control 1, 750, 000 
Precision radar system for midcourse and landing 
tracking 1, 750, 000 


Total estimated cost ‘ 12, 050, 000 


RELOCATION AND EXPANSION OF FACILITIES FOR THE JET PROPULSION 
LABORATORY 


Mr. Tuomas. Mr. Boland, did you have any questions at this point? 

Mr. Botanp. This concerns primarily: the Jet Propulsion Labora- 
tory; does it not ? 

Dr. Drypen. Yes, sir. 

Mr. Botanp. And this is at the California Institute of Technology 
at Pasadena? 

Dr. Drypen. Yes, sir. 

Mr. Botanp. How many buildings are planned in this proposal ? 
How many new buildings do you actually plan to have? 
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Mr. Wyatt. I have not made a count of this, but this foldout map 
shows the new facilities. 

Mr. Utmer. There will be only two new buildings. The balance 
of the money is required for modernization of existing facilities. 

Mr. Botanp. Do all of these hash marks and rectangles indicate 
new construction ? 

Mr. Utmer. They indicate items which are included in this esti- 
mate. A good number of them indicate facilities that will be moved 
to new locations where they will meet safety codes. 

Mr. Botanp. Is this going to be the total cost of the new con- 
struction? The new facilities will amount to only $9 million includ- 
ing the 70 acres of land? 

Mr. Utmer. The $9 million includes the land, the modernization of 
existing facilities, the moving of certain facilities, and the construc- 
tion of two new facilities. 

Mr. Botanp. Who presently owns the land ? 

Mr. Umer. The Government. 

Mr. Botanp. Where did the Government get it? Did it acquire it 
some time ago? 

Dr. Drypen. The Army acquired it. 

Mr. Srerert. The land on which the present buildings are located 
is Government owned. There is a site which would need to be bought 
for these new facilities which is in private ownership at the moment. 

Mr. Wyatr. This aerial view of the map shows the following: 
This [indicating] is the existing plot. The land proposed to be 
bought is in this area to the top of the hill at this firebreak, and 
some land down here. 

Mr. Botanp. In other words, the terrain is similar to the terrain at 
Berkeley, Calif. ; is it not ? 

Dr. Dryven. It is in a canyon. 

Mr. Wyarr. Yes; this is sloping land here, and here, it is fairly 
flat. 

Then it goes up to a steeper level. 

Dr. GLENNAN. The part above consists of a series of canyons into 
which can be placed these test cells, properly separated in order to 
get natural barriers of the earth and that type of thing. 

Mr. Tuomas. I note you are going to spend $375,000 for this addi- 
tional land. 

Dr. Drypen. Yes. The existing site of 80 acres is already owned 
by the Government. The acquisition of about 70 additional acres is 
included in the project. 


TRACKING FACILITIES 


Mr. Tuomas. What about your tracking facilities? This is con- 
struction. You had a maintenance proposition this morning involving 
roughly $12 million. This is construction in the amount of $12,050,000. 
You have a small item here of $3 million for propulsion facilities, 
It is already in the record as to where you are going to locate your 
tracking facilities. 

We will insert into the record at this point pages 316, 317, 318, and 
319 of the justifications. 
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(The pages referred to follow :) 


TRACKING FACILITIES 


1. Description and justification 


These funds requested in this project are required to provide the basic track- 
ing, data acquisition, and communications capability that is essential for instru- 
mentation coverage of satellites and space vehicles to be flown during the next 
12 to18 months. New tracking sites are to be established and some improvement 
will be made to existing equipment. For these purposes three general classes of 
equipment will be required as follows: 

Extension and improvement of earth satellite electronic tracking network.— 
Experience gained during the initial operation of the minitrack electronic track- 
ing stations in the IGY tracking satellite program has established the need for 
improving and augmenting the existing equipment to provide more reliable han- 
dling and transmission of tracking data and to provide increased capability for 
tracking of satellites in high inclination orbits. ‘lo accomplish these objectives 
it is planned to establish four new electronic tracking stations in Alaska, the 
United States, Newfoundland, and Europe, and to install additional and improved 
equipment at some of the existing minitrack stations, 

The equipment to be installed at each of the new stations will include antenna 
arrays, telemetry receiving equipment, communications equipment, command 
transmitters, and calibration equipment. 

The improvements to the existing stations will include addition of real-time 
digital data readout equipment, and additional antenna arrays for coverage of 
satellites in high inclination orbits. It is also necessary to shift the operation 
of all stations to a higher radio frequency since the 108-megacycle frequency 
presently used for tracking U.S. satellites is a temporary assignment. To make 
this frequency change will require reworking of all minitrack radio receiving 
equipment and antenna arrays. 

Space probe tracking network.—The tracking and reception of telemetry data 
from space probes will require the provision of special high-gain, low-noise 
receiving systems at several points on the earth’s surface. It is accordingly 
planned to provide a network of stations to support flight experiments of this 
type. One of these stations has been built at Goldstone, Calif. Funds are 
requested in this project to provide for the establishment of two additional 
stations, one in Australia and the other in South Africa. Each station will 
include large parabolic-antenna equipment to pick up the low-level signals, 
sensitive radio receiving equipment and electronic-hydraulic servosystem for 
controlling the antenna. The amount requested will provide for initial site pre- 
paration and for basic equipment procurement. 

Eyjuipment for support of manned space vehicles—lInsertion tracking and 
guidance system: Detailed studies of the problems of recovering earth satellites, 
particularly manned systems, has established the desirability of north-east 
launchings from the Atlantic Missile Range site at Cape Canaveral with re- 
ecoveries on the second and third orbits down the existing Atlantic Missile Range 
complex. Such operations will require the installation of precision radar acqui- 
sition, tracking, communication, and associated systems at Bermuda to provide 
accurate trajectory information on the satellite after booster cutoff to establish 
that the satellite is in the desired orbit and to initiate abort action if unsatisfac- 
tory conditions exist. This station will also provide down range data acquisition 
capability for long-range missiles and satellites launched from the NASA Station 
at Wallops Island, Va. 

The funds requested here will permit initiation of the procurement of the basic 
precision radar system which requires a long leadtime for delivery. 

Initial reentry tracking and control system :Recovery of a manned satellite 
system on the second and third orbit down the Atlantic missile range will require 
precision tracking of the satellite during the reentry phase. It is, therefore, 
proposed to provide precision radar acquisition, tracking, communication, and 
associated systems at Hawaii to provide initial impact point prediction during 
the first phase of satellite reentry. This station will also provide a capability 
for emergency command control of retrorocket firing in the satellite in the event 
of malfunctioning of the present timer systems. 

The funds requested here will permit initiation of the procurement of the 
basic precision radar system which requires a long leadtime for delivery. 





214 


Midcourse reentry and landing tracking.system: In order to provide adequate 
precision tracking of a reentering satellite between the areas in western and 
eastern United States now covered by existing range systems it will be necessary 
to provide precision radar acquisition, tracking, communications, and associated 
systems at a location in southern Texas. This station will be equipped for 
precision tracking of satellites launched northeast from Cape Canaveral on the 
first, second, and third orbits. This will also provide refinement of the impact 
point prediction for satellite recovery on the second or third orbits down the 
Atlantic Missile Range. This station will also provide the critical tracking 
capability during the final stages of reentry and landing if land recovery of the 
satellite on the Texas plains during the first, second, or third orbit is required. 

The funds requested here will permit initiation of the procurement of the 
basic precision radar system which requires a long leadtime for delivery. 


2. Cost estimate 


Extension and improvement of satellite electronic tracking stations. $3, 300, 000 
Equipment and facilities for 4 new stations at 
I I so a ene Sagi cen anion Le $2, 124, 000 
rene eee eS ee $110, 000 
Electronic equipment ___- 346, 000 
Site preparation and utilities_____- 75, 000 
Modification and improvement of existing elec- 
ipomie treckine mations. 1, 176, 000 
Rework of station to change frequency: 
12 stations at $60,000 : $720, 000 
Digital read-out equipment: 6 stations 
at $26,000 
Additional antenna arrays: 6 stations 
at $50,000 


Facilities for space probe tracking network 
Initial site preparation, roads, utilities, housing 
aaa a $1, 900, 000 
85 foot diameter antenna systems (2) 950, 000 
Radio receiving equipment (2) 460, 000 
Antenna servocontrol systems (2) 190, 000 
Equipment for support of manned space vehicles________-_-_----_-- 
Precision radar system for insertion tracking and 
guidance $1, 750, 000 
Precision radar system for initial reentry tracking 
and control 1, 750, 000 
Precision radar system for midcourse and landing 
tracking 


Total estimated cost 
Mr. Trromas. Your justifications state the following: 


The funds requested here will permit initiation of the procurement of the basic 
precision radar system which requires a long leadtime for delivery. 


Dr. Drypen. That comment refers only to the last $1.75 million in 
the table which follows. It is for the midcourse and landing track- 
ing precision radar system. 

Mr. Tuomas. Your justifications state : 


The tracking and reception of telemetry data from space probes will require 
the provision of special high-gain, low-noise receiving systems at several points 
on the earth’s surface. It is accordingly planned to provide a network of sta- 
tions to support flight experiments of this type. One of these stations has been 
built at Goldstone, Calif. Funds are requested in this project to provide for 
the establishment of two additional stations, one in Australia and the other in 
South Africa. Each station will include large parabolic-antenna equipment to 
pick up the low-level signals, sensitive radio receiving equipment and electronic- 
hydraluic servo system for controlling the antenna. 


There are four of them here, and they are all going to cost around 
$12 million. 








ic 
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What is it going to cost tomaintainthem? Is thata part of the— 


Dr. Drypen. That is a part of the number we discussed earlier. 

Mr. Tomas. What part of this figure of $12.5 million is a firm 
figure? 

Dr. Drypen. These are all based upon our best estimates. You will 
find a breakdown in our four new stations, at $531,000 apiece. They 
are essentially duplicating the equipment of the existing stations but 
at new locations. 

Mr. Tuomas. And, of course, this money will be spent with foreign 
governments and for foreign labor, and so on ¢ 

Dr. Drypen. Some of it will, yes. 

Mr. Tuomas. These estimates can vary 15 or 20 percent either way ? 
Is that a fair statement ? 

Dr. Drypen. No; [ do not think that is a fair statement. 

Mr. Tuomas. Will you please give us a fair statement and I will 
accept it, 25 percent either way. 

Dr. Drypen. No. sir; 5 percent or less. 

Mr. Tuomas. Off the record. 

(Discussion off the record.) 


PROPULSION DEVELOPMENT FACILITIES 


Mr. Tuomas. At this point in the record we shall insert pages 320 
and 321 of the justifications. 
(The pages referred to follow :) 


PROPULSION DEVELOPMENT FACILITIES 


1. Description and justification 


The capability of placing large payload satellites in earth orbits or of operating 
advanced scientific manned and unmanned payloads to the near planets is depend- 
ent on the availability of rocket boosters developing over 1 million pounds of 
thrust. In order to obtain these thrusts with a high reliability, the NASA is 
developing, under contract, a single chamber rocket engine having a nominal 
thrust of 1 million pounds. This engine development is expected to be complete 
in about 4 years. 

The development of this powerplant, some four times the size of its largest 
fererunner, calls for extensive and expensive facilities for its fabrication and 
testing. The engine development program has been planned to make the utmost 
use of facilities, such as the Air Force large test stands at Edwards Air Force 
Base, which exist or are currently being built for other programs. Operated by 
Rocketdyne, a division of North American Aviation, and its engine-development 
contractor, these stands will satisfy the basic test stand requirements of the 
NASA engine program. Similarly, use of machine tools installed at Rocketdyne 
by the Air Force for the ballistic missile development program will be used to 
obviate the need for large expenditures under the NASA program for new 
machine tools. However, some additional facilities must be acquired for the 
million-pound-engine development. 

In the fiscal year 1959 it will be necessary to provide funds for the adaptation 
of and additions to facilities presently existing at the test sites the contractor 
will use in the NASA program. Specifically, facilities are needed for develop- 
ment work on the turbo pump, gas generator, thrust chamber, controls, and other 
items. Proper development of this overall engine requires that each of the com- 
ponents be developed independently and that development must be started on all 
of the components soon if the final engine development is to be completed within 
the allotted time. Testing of the completed engine will be on stands provided by 
the Air Force at Edwards Air Force Base. 

Gas generator and control facilities: A gas generator is used to supply high- 
temperature, high-pressure gas to power the 65,000-horsepower turbopump which 
pumps the liquid propellants into the engine thrust chamber. Additional capac- 
ity for development and testing of a gas generator of this size and for controlling 
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the rate of propellant flow will be provided so that these components can be built 
and tested independently of the other components. The facilities which will be 
modified to provide this additional capacity are located at the Rocketdyne test 
site in the Santa Susanna Mountains above the Rocketdyne plant at Canoga 
Park, Calif. 

Turbopump test facilities: The turbopump consists of three elements—a turbine 
and two pumps, one for the oxidant and one for the fuel. Each of these three 
components must be tested independently to evaluate properly the performance 
of each. The complete assembly must then be tested and evaluated. A means 
has been devised to accomplish these tests by adding to an existing Rocketdyne 
facility at Santa Susanna. 

Laboratory and manufacturing equipment: The engine is being designed and 
parts are to be fabricated at the contractor’s plant at Canoga Park. Additions 
to laboratory equipment, manufacturing supnort equipment, and modifications to 
production facilities procured by the Air Force to accommodate parts of the 
size of this engine are required. The funds NASA is requesting will cover such 
items as specialized instrumentation; special test consoles; larger tanks, plumb- 
ing, and valving; larger steel mounting frames; and special safety equipment. 

Thrust chamber and engine test stand: In the fiscal year 1959 funds must be 
provided to complete the modifications and additions to the Air Force thrust 
chamber stand 2—A and engine stand 1—A at the Edwards Air Force Base, Calif. 
Also required for fiscal year 1959 funding are the longest leadtime items to adapt 
to this program the engine stand 1—B which will have two firing positions. The 
Air Force has nending a request for authority to build stand 1—B with $4 million 
of fiscal year 1959 funds. 

2. Cost estimate 
Rocketdyne, Santa Susanna: 
Gas generator and control facilities._.....................-...- $471, 000 
EO TIRES UNIO CN cies eels . 663, 000 
Rocketdyne, Canoga Park: Laboratory and manufacturing equipment. 366, 000 


Far oC i ._ 1, 400, 000 


Edwards Air Force Base: 
a SE et ee bind ieee cue 219, 300 
I = es ee enxmdimbaaauid a NS 944, 500 
Stand 1-B 636, 200 


Cn, EE te OTR BIRO ce re meena semc ann 


Total estimated cost 
Mr. Tuomas. Your description and justification states as follows: 


The capability of placing large payload satellites in earth orbits or of operating 
advanced scientific manned and unmanned payloads to the near planets is 
dependent on the availability of rocket boosters developing over 1 million pounds 
of thrust. In order to obtain these thrusts with a high reliability the NASA 
is developing, under contract, a single chamber rocket engine having a nominal 
thrust of 1 million pounds. This engine development is expected to be com- 
pleted in about 4 years. 


We have already gone into that. That is the Vega program; is it 
not ? 

Dr. Drypen. The capital items have to be spelled out separately 
under the law. 

Mr. Tuomas. Well, let us read the second paragraph. I have every 
word of it underlined. It must be important. 

The development of this powerplant, some four times the size of its largest 


forerunner, calls for extensive and expensive facilities for its fabrication and 
testing. 


We went into that in great detail this morning; did we not ? 

Dr. Drypen. Yes, sir. 

Mr. Tuomas. Why do you set out here an item of $3.2 million when 
you had this whole program of $42 million this morning? 
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Dr. Drypen. The law requires that capital improvements over 
$250,000 be authorized separately. We request such items in the 
“Construction and equipment” appropriation. 

Mr. Tuomas. What is this right here 4 

Dr. Drypen. This is a construction project covering items of capi- 
tal nature. It covers modifications and additions to some Air Force- 
owned facilities, and some facilities at a contractor’s plant. 

Mr. Tuomas. That figure of $42.5 million is not complete, then. It 
is around $46 million ¢ 

Mr. Wyarr. No, sir. This construction item will provide facilities 
in connection with the 1-million-pound thrust engine contract which 
is in the 1960 budget for $30.2 million. 

Mr. Tuomas. Well, I just missed it by $15 million. 

What is that error among friends? 

Dr. GLENNAN. Not much, if it is on the right side. 


CONSTRUCTION AND EqureMENT ProGRAM FoR 1960 


Mr. THomas. Will someone answer my longhand notes over here: 

Are you spending money on obsolete equipment under alterations to 
the tune of $4.58 million ? 

Mr. Asporr. No, sir; we are not. 


COMPUTING EQUIPMENT 


Mr. Thomas. What about your computing equipment? You do 
not have your new ones installed yet, and here is another $2.6 million. 

Mr. Aszorr. This is to provide the computing equipment that we 
need for the very extensive simulation work that needs to be done. 

Mr. Tuomas. The equipment that you are installing now will not 
get the job done? 

Mr. Asporr. No, sir; it will not. 

Dr. Drypen. I wonder if we are not confused? Last year we had 
the data reduction center at Langley and this is a similar installation 
at Ames. 

Mr. Untmer. I think Mr. Thomas is talking about the second Lang- 
ley item for computing equipment. 

Mr. Tuomas. $2,645,000. 

Mr. Utmer. Yes, sir. 

Mr. Ansorr. The Langley item is for the procurement of additional 
computing equipment which will be housed in the computing center 
building now under construction. 

Mr. Tuomas. But you had some computers in it; did you not? 

Mr. Anport. Yes, sir. 

Mr. Trromas. Do you have them installed yet? 

Mr. Asgorr. They are not installed in the new building yet. 

Mr. Tuomas. The question we are raising now is this: What about 
this computing equipment now in the amount of $2.6 million ? 

Mr. Axsorr. This is to enable 

Mr. Tuomas. That is over and above the amount which you had for 
last year? 

Mr. Anzorr. Yes, sir; this is over and above it. 

Mr. Tuomas. At the same location ? 
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Mr. Asporr. Yes, sir. 

Mr. THomas. What is the difference between the two? 

Mr. Ansotr. The computing equipment which we have now in the 
new building is for data reduction and for analyticalcomputing. This 
equipment will be primarily for simulation work. 

Mr. Tuomas. In other words, running your tests instead of having 
to sit down and figure it all out ¢ 

Mr. Apport. Yes, sir. We can simulate with this equipment the 
flight conditions in advanced aircraft, missiles, and spacecraft. 

Mr. THomas. What are you going todoat Ames? You have $6,860,- 
000 for that project. 

Mr. Ansorr. At Ames the first item is for a data reduction center 
which is of the same type as the one you approved for us at Langley. 
In other words, the needs are the same there. 

Mr. Tuomas. How firm are these figures for this equipment? Are 
you renting these’ You are not buying them, of course ¢ 

Mr. Assorr. We are renting equipment at all research centers. In 
the Ames Reduction Center project there is a figure of approximately 
$660,000 for the purchase of machinery which we cannot rent. 


MASS TRANSFER COOLING FACILITY 


Mr. Tromas. What about this cooling facility here? Is this a 
firm figure? Is this a modification of an existing one, or new equip- 
ment ¢ 

Mr. Arnpotr. This is new equipment to enable us to do things that 
we now cannot do. 

Mr. Tuomas. Will you contract for its construction or are you 
building it yourself? 

Mr. Assorr. This will be built under contract. 

Mr. Tuomas. Is it a firm figure? Is it to be built on a cost-plus 
basis, or what? 

Mr. Utmer. Most of these structures will probably be advertised on 
a competitive basis. We think they are very good estimates. ‘They 
were prepared by men who have had many years’ experience in doing 
this type of work. 

LEWIS RESEARCH CENTER 


Mr. THomas. You have $6.8 million at the Lewis Laboratory includ- 
ing $6 million for jet facilities. 

What is that reactor in the amount of $605,000 ? 

Mr. Asporr. The first item of $6 million is essentially a very large 
vacuum tank to permit us to duplicate on the ground the vacuum 
conditions in space in order to allow us to study electrical rocket 
propulsion systems on the ground. 

It also includes housing the associated electronics and other equip- 
ment, 

Mr. Tuomas. Will this be constructed by your own people or will 
you contract for this? 

Mr. Aspgorr. This will be contracted for. 

Mr. Tuomas. This is not an on-the-shelf item by any means; is itt 

Mr. Asszorr. No, sir. 

Mr. Tuomas. Who is your contractor? 
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Mr. Azsorr. There is no contractor yet. The contracts would be 
let primarily as a result of competitive bids, after the funds are 
provided. 

Mr. Tomas. Will it be in the form of one contract or do you break 
it down into several contracts? 

Mr. Ansorr. We customarily break it down into a number of con- 
tracts. The people who are particularly qualified to do certain classes 
of work will receive various portions of the contract. 


LAND ACQUISITION 


Mr. Tuomas. What about your land acquisition? I thought we had 
already bought the land at Lewis. 

Mr. Umer. On page 362 of the justifications I believe we have 
described the various areas of land that have been provided for us 
and the two small areas that we are attempting to get authorization 
for this year. 

Mr. Titomas. Where are the small pieces of land which you propose 
to buy ? 

Mr. Utmer. The area marked “B” which is close to the laboratory 
and the small area which is marked “leased to CAA.” 

Mr. THomas. Where, on that map, is the airport ? 

Mr. Utmer. It is above the laboratory area. 

Mr. Tuomas. Where is this piece of land? Is it adjacent to the 
airport ? 

Mr. Unmer. It is in the gully right back of our laboratory. You 
gave us an area beyond the laboratory. 

Mr. THomas. Out in front; was it not, and to the left? 

Mr. Utmer. To the left of the administration building; yes. 

Mr. THomas. How many acres was that? The only mistake we 
made on it is that we should have bought it 7 or 8 or 10 years ago in 
order to save a little money. 

Mr. Srerert. 115 acres. 

Mr. TuHomas. What did that land cost? Did it cost $2,500 an acre? 

Mr. Utmer. About $2,500 per acre, yes. We are talking now about 
#small area of park land here. 

Mr. THomas. How many acres? 

Mr. Ucar. 25. 

Mr. Tuomas. You are going to pay how much for it? 

Mr. Unmer. $5,000. 

Mr. THomas. How much isthat an acre? 

Mr. Utmer. $200. It is not worth very much, actually. It is a 
very large gully, and the Rocky River runs through it. It is not 
usable for any commercial or private purpose. 


HIGH SPEED FLIGHT STATION (EDWARDS, CALIF.) 


Mr. Tuomas. For Edwards you have a request in the amount of 
$2,805,000. For building additions you are requesting the sum of 
$955,000, for analog computing en you are requesting the 
sum of $350,000, and for terminal gui 
mg the sum of $1.5 million. 

Mr. Asporr. Yes, sir. 

Mr. THomas. How firm is this request ? 


ance facilities you are request- 
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Mr. Azgort. I think those figures are quite firm, sir. 

Mr. Tuomas. Doctor, I want you to try to pick out one here where 
you are going to have a ‘surplus. Can you not find one where it is not 
too firm and where you have a little surplus? 

Dr. Drypen. Mr. Chairman, this list when we received it from the 
laboratories started at about two or three times the amount of money 
and about two or three times as long. 

We boiled it down and then the Bureau of the Budget boiled it down 
some more, and this is what is left. , 


LAUNCHING FACILITIES, PACIFIC MISSILE RANGE 


Mr. Tuomas. What about your launching range? Where is it? 
Will it be located at Mugu ? 

Dr. Drypen. No, sir; this item is for Point Arguello. 

Mr. Tuomas. Who has Point Mugu? Isthat the Navy? 

Dr. Drypen. Yes, sir. 

Mr. Tuomas. How far it isdown from Mugu? 

Dr. Drypen. This is north of Mugu about 70 miles. 

Mr. Tuomas. On up the coast 

Dr. Drypen. Yes, sir. It is just below Vandenberg Air Force Base. 
This is for the Pacific Missile Range and is to provide a launching pad 
and blockhouses for THOR boosters. 


EQUIPMENT AND INSTRUMENTATION FOR GLOBAL RANGES 


Mr. Tuomas. At this point in the record we shall insert pages 389, 


390, 391, and 392 of the justifications. 
(The pages referred to follow :) 


EQUIPMENT AND INSTRUMENTATION FOR GLOBAL RANGES 


1. Description and justification 

These funds will be needed to continue the improvement of satellite and space 
vehicle tracking stations for which funds were requested in the fiscal year 1959 
supplemental estimate and to provide additional instrumentation facilities 
specifically required to support manned satellite experiments. 

Improvement of existing electronic and optical tracking stations.—To provide 
the tracking, data acquisition, and the communication facilities needed to support 
the more complicated satellite experiments planned for the period beginning 
1 to 2 years from now, further modification and improvement of the electronic 
and optical tracking netw orks will be required. The funds requested in this 
project will provide for a continuation of the antenna and data read-out equip- 
ment improvement which was begun with fiscal year 1959 funds. Higher capacity 
telemetry equipment will also be installed at some of the stations to handle a 
larger number of satellite programs, and to service a wider bandwidth telemetry 
data reception. 

In addition, the electronic tracking facilities will be supplemented by the pro- 
vision of improved optical tracking equipment to provide a very high precision 
tracking data needed for geodetic, navigation, and relativistic satellite experi- 
ments. 

Data acquisition station on Berumda.—The project includes funds to provide 
for the establishment of high-gain automatic tracking antenna and its associated 
radio receiving, recording, and control equipment on Bermuda. This equip- 
ment will serve multiple purposes which include reception of telemetry data from 
rocket and satellite vehicles launched from Wallops Island and Cape Canaveral, 
acquisition of telemetry data from space vehicles in orbit, and supplementary 
tracking of space probes. 

Facilities for support of manned space vehicle—Control center systems: 
Proper execution of the various functions required on a global basis for the 
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launching, flight, reentry, and recovery of a manned satellite system will make 
necessary the provision of a suitable center for the coordination and control 
of the complete operation. It is proposed to supplement existing equipment sys- 
tems to accomplish these functions. 

The funds requested herein will be required to provide a voice link to the 
manned satellite, and modifications to existing equipment for command func- 
tions to the satellite. Necessary data transmission terminal equipment with 
coordinate converters, computers, data-recording apparatus, display systems, and 
control devices would also be provided. 

Data acquisition systems: Scientific and operational data generated in a 
satellite during launching, orbiting flight, and recovery, must be relayed to 
ground stations for reduction, analysis, and control of subsequent operations. 

Funds are included to provide such data acquisition systems for five ground 
stations and seven shipboard installations, and to supplement existing equip- 
ment at five additional ground stations. The systems will include antenna 
networks, telemetry receivers, data-handling equipment, and display devices. 
Installation will be made at the primary ground stations in the manned satellite 
network. 

Extension of data transmission, communication, and command systems: In 
order to close major gaps in the ability to coordinate data acquisition and con- 
’ trol functions in the network of ground stations for manned satellite operations 
that were started in the fiscal year 1959, additional equipment will be required 
at various stations to provide adequate data transmission, voice communication, 
with other ground stations and the satellite, and command control of satellite 
functions. 

Funds are requested to provide supplementary high-frequency single side-band 
or ionospheric scatter systems for surface communications, high-frequency and 
very high frequency transmitters and receivers for voice communications with 
the satellite, command interrogation systems, and associated antenna and data- 
handling equipment. 

2. Cost estimate 


Improvement of existing electronic and optical tracking 
stations 
Optical tracking equipment $600, 000 
Telemetry receiving and recording equipment 150, 000 
Antenna arrays: 5 stations, at $50,000 250, 000 
Digital data read-out equipment: 6 stations, at $26,000 156, 000 
Instrument buildings: 11 stations, at $25,000 275, 000 
Test and calibration equipment 69, 000 
Data acquisition station on Bermuda 1, 355, 000 
Site preparation and utilities....................... $335, 000 
Basic tracking antenna system 650, 000 
Telemetry receiving and recording system 205, 000 
Test-edmipment 020 :@pOT0G.s . 6. snus sia sc 165, 000 
Facilities for support of manned space vehicles__._.___.____---__--- 7, 145, 000 
RUUD ENS i iii eat $1, 045, 000 
Voice link to satellite $100, 000 
Command system modifications______ 50, 000 
Data handling systems___.______-___ 490, 000 
Computing TACIIvIC#.......... +224... 305, 000 
Data display equipment 100, 000 


Data acquisition system eee 4, 100, 000 

Antenna, telemetry receivers, and data 

handling and display systems for 5 

ground stations $1, 500, 000 
Antenna, telemetry receivers, and data 

handling and display systems for 7 

shipboard installations____._.--___ 2, 100, 000 
Modifications and additions to telem- 

etry systems at 5 existing ground 

Ween ook ete ee See ees 500, 000 
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as 


Facilities for support of manned space vehicles—Continued 
Extension of data transmission, communication, 
and command systems____- 2, 000, 000 


Surface communication systems__ $1, 000, 000 
Satellite voice links and command 

control system __ 
Auxiliary equipment 


Total estimated cost__ $10, 000, 000 


Mr. Tuomas. This is your program of equipment and instrumenta- 
tion for global ranges and includes a data acquisition station on 
Bermuda. Your justification states as follows: 

The project includes funds to provide for the establishment of high-gain 
automatic tracking antenna and its associated radio receiving, recording, and 
control equipment on Bermuda. This equipment will serve multiple purposes 
which include reception of telementry data from rocket and satellite vehicles 
launched from Wallops Island and Cape Canaveral, acquisition of telemetry 
data from space vehicles in orbit, and supplementary tracking of space probes. 

The funds requested herein will be required to provide a voice link to the 
manned satellite, and modifications to existing equipment for command func- 
tions to the satellite. 

For continuation of these activities, how much are you going to 
put in for this data acquisition? Is that where you set up the $10 
million back over here ? 

Mr. Umer. The total of the whole project is on page— 

Mr. Tuomas. “FE quipment and instrumentation” was $10 million, 
the facilities for ROVER $2 million, and your proposal for propul- 
sion development facilities is for $8 million. You have $20 million. 

Can you break down this data acquisition as to where it is going 
to be located, the nature of it, and the cost 4 

I believe it iv in the table at page 391. 

Dr. Drypen. That is right. 

Dr. cama. I was going to call your attention to that. 

Mr. Tuomas. From whom do you buy this equipment? Who manu- 
factures it ? 

Dr. Stiversrern. The electronic companies such as the Radio Corp. 
of America. 

Mr. Tuomas. Is not Boston a fastly developing area along this 
line? It is a center for fine electronics equipment. Is not there a 
tremendous business in electronics in Boston ¢ 

Dr. Drypen. In the northeastern area generally. 

Mr. Tuomas. Are these firm figures for five stations at $250,000? 

Mr. Drypen. Yes, sir. 

Mr. Tuomas. That is $50,000 each. 

I note you have digital data readout equipment at six stations at 
$26.000 e¢ ach. 

gre tneee firm figures ? 

Dr. Strverstern. Very firm, sir. 

Mr. Tuomas. Then I note you have instrument buildings at 11 sta- 
tions at $25,000 each. 

Are not these IGY stations already equipped, gentlemen ? 

Dr. Surverstern. These stations are being modified—some of the 
existing stations—for several purposes. One is to provide an ability 
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to take care of our polar firings. We have to turn our antennas around 
for age ual eg and secondly, some of the equipment that is there—— 

Mr. Tuomas, This is to purchase a new one, though. It does not 
say anything about a modification. It mentions site preparation and 
utilities. This is a new situation down at Bermuda where your site 
preparation and utilities are estimated to cost $335,000. 

What are you paying for your land, and how much land do you 
plan to acquire for the sum of $335,000? That is a lot of money. 

Dr. Sinverstern. This, of course, will be on an existing MATS air- 
ort. 

Mr. Tuomas. Certainly you do not need $335,000 for site prepara- 
tion and utilities. 

Dr. Drypen. There are four antenna systems which are spaced about 
500 feet apart. 

Mr. Tuomas. Where is your tracking antenna system which is esti- 
mated to cost $650,000? That is the cost of the hardware itself? 

Dr. Drypen. Here [indicating] is what we are talking about. The 
antenna is that thing at the lower right. It is an elevated structure. 

Mr. Tuomas. Doctor, what I am talking about is that you have site 
preparation and utilities listed at $335,000. 

Dr. Drypen. It is asite for these four antennas. 

Mr. Tuomas. Your tracking system is $650,000. Is that a firm 
figure ? 

Then you have your telemetry receiving and recording system at 
$205,000 and you have test equipment and spares at $165,000. 

What are your spares? 

Dr. Sttverstern. You have to have spares available at these many 
stations because when a satellite is overhead and something burns out 
you have to have something to put in its place. 

Mr. Tuomas. You have facilities to support manned space vehicles 
in the amount of $7,145,000 and included in that is voice link to satel- 
lite in the amount of $100,000, command system modifications in the 
amount of $50,000, data handling systems in the amount of $490,000, 
computing facilities in the amount of $305,000, and data display 
equipment in the amount of $100,000. 

Mr. Gtennan. This is all a part of getting this man back and un- 
derstanding what he has done up there. 


FACILITIES FOR ROVER PROGRAM 


Mr. Tuomas. At this point in the record we will insert pages 393 
and 394 of the justifications. 
(The pages referred to follow :) 


FACILITIES FOR ROVER PROGRAM 


1. Description and justification 


Nuclear heat transfer rockets in which a low molecular weight gas is heated to 
high temperature in a nuclear reactor and then expanded through a jet nozzle 
to produce thrust, offer large performance gains over chemical rocket systems. 
The low molecular weight of the discharge gas combined with the high gas 
temperature in the reactor permit the attainment of impulses for the nuclear 
System that are approximately twice as high for the nuclear rocket as for the 
chemical system. This high impulse gives the nuclear rocket the potential of 
delivering a large payload into an earth orbit with a single-stage machine whereas 
the chemical rocket might require at least two and probably three stages. The 

41612—59——_-15 
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ROVER program now in process is aimed at the development of small, high 
temperature, high-power reactors for use in high thrust booster rockets. The 
NASA responsibility in this program is concerned primarily with the development 
of a propellent feed system for the KIWI-B reactor tests. A multistage pump is 
being developed for this purpose. 

At the present time, the AEC Nevada test site has facilities for testing the 
reactor component of the nuclear rocket only. There are no facilities for incor- 
poration of a turbopump in the test facility so that the combination of reactor and 
flow system dynamics can be simultaneously investigated. There is no way of 
analyzing these combined dynamics characteristics with sufficient accuracy that 
safe and reliable system operation can be predicted. It is, therefore, proposed 
that a nuclear rocket facility be designed and constructed so that reactors can be 
tested with the turbopump propellent feed system that will be used in the full- 
seale nuclear heat transfer rocket. Because the dynamics of the reactor and 
flow system are not known, it is essential that the early tests of the reactor and the 
pump be made with a pump drive that has extremely accurate speed control. The 
only sufficiently satisfactory system is an electric drive system. The present 
facility will, therefore, supply an electric motor pump drive and required elec- 
tronic speed control equipment for the early tests. When the dynamics of this 
system have been analyzed, the reactor will be tested with the full-scale turbo- 
pump and the turbine drive gas generator system or the full flow turbine drive gas 
system so that the nuclear rocket steady state and transient operation may be 
accurately evaluated and desirable performance obtained. 

This project will supply the electrical drive motor, a variable speed coupling, 
required speed-control equipment, flow controls, the necessary gear boxes to de- 
liver the required pump speed, the turbopump stand, the required gas generator 
system, the additional liquid hydrogen storage capacity, the required ducting 
to permit closely coupled reactor-turbopump operation, and the necessary building 
to house the drive and control equipment. 


2. Cost estimate 

Facility design and site preparation___ $100, 000 
Cost and installation of electrical drive equipment 500, 000 
Construction of butler-type building with required foundation mount- 

ing for electric motor and turbopump facilities 150, 000 
Gas generator installation 350, 000 
Ductiog. end powetiine connections... .-—._. = ee 200, 000 
Remote electrical and flow-control setup 300, 000 
Propellant storage capacity 200, 000 
Instrumentation 200, 000 


EES EU TRE ea a ee no Ce 2, 000, 000 


Mr. Tuomas. I notice that there is $2 million in here for project 
ROVER, and you state as follows in your justifications: 


This high impulse gives the nuclear rocket the potential of delivering a large 
payload into an earth orbit with a single-stage machine, whereas the chemical 
rocket might require at least two and prebably three stages. The ROVER pro- 
gram now in process is aimed at the development of small, high-temperature, 
high-power reactors for use in high-thrust booster rockets. 

What are you doing? You are trying to develop a small reactor 
to use in a cluster with some of your exotic fuel reactors in your big 
thrust; is that it? 

Dr. Stiverstern. Yes, sir; this is a long-term 

Mr. Tuomas. How far along are you? Is this your first year? 

Dr. Sirverstern. The AEC has been working on this. This is our 
first year. 

Mr. Tuomas. You further state as follows: 

At the present time the AEC Nevada test site has facilities for testing the 
reactor component of the nuclear rocket only. There are no facilities for 
incorporation of a turbopump in the test facilities so that the combination of 
reactor and flow system dynamics can be simultaneously investigated. 





Mr. Ruoprs. Mr. Chairman, how does this tie in with the section 
we had a while ago on the development of nuclear fuels? 

Dr. Drypen. These are the facilities that go to the test site for the 
support part of the reactor. 


PROPULSION DEVELOPMENT FACILITIES 


Mr. Tuomas. This is the real estate, so to speak; we went into the 
VEGA equipment a while ago. This is support equipment; is that 
right ? 

Di. Drypen. That is right. 

Mr. Tuomas. This is support for VEGA and the CENTAUR. 
These are your two big ones? 

Dr. Drypen. Yes, sir. 

Mr. Tuomas. You state in your justifications with regard to the 
VEGA and CENTAUR as follows: 

An extensive survey of existing test stands which might be modified for these 
programs and possible sites for new standards is near completion. 


Where? Where are you going to build these? You are going to 
spent for your test sites about $8 million. How firm are these figures ? 

You state at page 397 : 

Stand, including mounting tower and equipment for handling, control, and 
data acquisition, $1.5 million; CENTAUR captive stand, $1,750,000; central 
facilities for high-energy solid and liquid rocket propellent research $4,750,000. 

You mean you have to have that where you test ? 

Dr. Smverstern. For the central facility part of the project. we 
have not yet chosen a location. 

Mr. THomas. These are testing stands? You are not developing 
anything in this program? In other words, you are spending some 
money with some manufacturer and when he delivers them to you, you 
are going to take them out and use them for test purposes? 

Dr. Stuversrern. He is going to test it himself. In other words, 
before we fire any vehicle “down at Canaveral or off Cape Arguello 
it is most urgent that this thing be tested as a vehicle in a stand. This 
is where you make your money, because if you fail to make these 
ground tests successfully, you can expect them to fail in flight. 

Mr. Tuomas. There are three paragraphs on page 396 of the justi- 
fications which are worth reading. I have them underlined, and I 
shall read them: 


In addition to the aforementioned test stands, funds are required in the fiscal 
year 1960 to make a start toward a new central facility to permit an accelerated 
research and exploratory development effort in two additional areas of great 
future importance to the national space effort. Future space missions will 
necessitate the development of rocket engines that use high-energy liquid pro- 
pellants. The advantages of the high-energy liquid propellants lie in their 
potentially high values of specific impulse. Solid propellant rocket engines, 
which produce relatively lower impulses, have important application in space 
missions due to their low structural and equipment weight, simplicity, and 
reliability. 

Many of the high-energy propellants (e.g., fluorine) are extremely toxic, cor- 
rosive, and reactive. Consequently, current research facilities (NASA Lewis 
Research Center and the Jet Propulsion Laboratory) are severely restricted 
in the testing of these propellants because of their proximity to urban areas. 
\ specialized facility located in an isolated area is therefore required. This 
Project will provide such facilities. The facilities will be used initially for 
the continuation of high-energy propellent work of both the Lewis Research 
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Center and the Jet Propulsion Laboratory on an expanded scale of thrust and 
number of firings. These facilities will also be used in future development 
projects. The requirements of the facility are dictated largely by the hazardous 
nature of propellants to be investigated. Therefore, it is necessary that an 
isolated site be chosen and that individual facilities be adequately dispersed 
for efficient and safe operation. 

At a Government-owned location to be determined from further studies, facili- 
ties will be provided for advanced research and development on both solid and 
liquid propellant rockets. The funds requested in the fiscal year 1960 will pro- 
vide for initial site development and for one test stand to accommodate 100,000- 
pound-thrust rocket engines using high-energy propellants. 

Mr. Tuomas. This project will provide those facilities and that is 
the purpose of this $8 million ? 

Dr. Drypen. Yes, sir. 

Mr. Tuomas. It all adds up to $8 million. The stand is $1.5 million. 

Where do you plan to locate this? Do you plan to use White Sands? 

Dr. Suverstern. The central facilities portion has not yet been 
located. 

Mr. Tuomas. I heard you say that a while ago, Doctor. 

Dr. Surverstern. We have a site—— 

Mr. Tuomas. But you say it is Government owned. So you must 
have some place in mind ¢ 

Dr. Sutverstern. We have no place in mind. We would expect to 
use Government-owned land if we could possibly do it. 

Mr. Tuomas. How did you arrive at this figure of $8 million if you 
do not know where you are going to put it ? 

Dr. Stiverstern. The first two stands, one for the VEGA and one 
for the CENTAUR, are very well determined. They have to be in the 
vicinity of the contractor’s plant. 

Mr. Tuomas. That comprises less than one-quarter of this total 
amount. The CENTAUR stand is $1.7 million and the VEGA stand 
is $1.5 million, but in truth and in fact you are dealing with three 
locations here? 

Dr. Suverstetn. Basically, two locations: One for these two stands 
which will be close together, and the other location for the central 
facilities. 

Mr. Tuomas. You may proceed. 

Dr. Sutverstein. The way we arrive at these numbers is based on 
our experience. In fact, in this particular case we investigated a re- 
mote site and made a detailed study with an engineering firm to find 
out what the costs were. This actually started as a part of the work 
that the Air Force was doing, recognizing several years ago that there 
was going to be a need for something like this. They made a study 
and we have taken over their study, which is the basis for our estimates. 

In truth, I must admit that, depending upon the site, these numbers 
can change some. 

Mr. Trromas. Well, you have your site already on the Atlantic 
coast, and one already on the Pacific coast. 

Dr. Strverstern. But neither of the sites we have will actually—— 

Mr. Tuomas. I mean the Air Force has those sites. 

Dr. Strversrern. These sites are possibilities, but we are still look- 
ing to see where the site should be most advantageously located. 

Mr. Tuomas. This figure of $3.2 million will wrap up this job ? 
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Dr. Sutverste1n. The first two, the $1.5 million and the $1.75 mil- 
lion ; yes, sir. 

Mr. Tuomas. We expect it to. 

Dr. SutversTern. These are supposed to wrap it up. 

Mr. Tuomas. How often will you use the site after you spend this 
money on it? 

Dr. Stiverstern. On these stands? 

Mr. Tuomas. Yes, sir. 

Dr. Strverstern. I expect they will be used fairly continuously. 

Mr. Tuomas. How much land is involved ? 

Dr. Sirversretn. This is on Government land that the Air Force 
owns now. 

Mr. THomas. Have you picked the site for these two? 

Dr. Sttverstrern. These two are near the contractor’s plant, a place 
called Sycamore Canyon, within some 12 miles of the plant. 

Dr. Grennan. Mr. Chairman, I think it ought to be pointed out 
that these particular facilities are research and development facili- 
ties as against the test facilities which are located at the Pacific and 
Atlantic missile ranges. 

re r. Tuomas. You are going to fire from those sites also; are you 
not 

Dr. GLENNAN. We would not launch from these stands. We would 
fire at those stands in a captive position. The unit is held down and 
it may be that you are trying out tests on a turbopump or the burn- 
ing of the engine itself, with w hat are known as battleship tanks. 

Mr. Tuomas. When you say “in a captive position” you mean you 
will fire it, but it will not take off ? 

Dr. GLENNAN. Yes, sir. 

Mr. Botanp. Mr. Chairman, you have explored this so thoroughly 
that I have but very few questions. I would, however, like to say 
that I think we have to rely upon the sound judgment and common- 
sense of those who are in charge of this program, having knowledge 
of what the mission of the NAS 3A is. 

This is a field in which we can spend millions of dollars and in 
which it is conceivable we could waste an awful lot of money. I 
think it is generally agreed that we have wasted a lot in our missile 
development. So it is the responsibility of the agency with respect to 
this program which, of course, is a very heavy one. I think they 
realize it quite thoroughly. 


UNIDENTIFIED FLYING OBJECTS 


I want to turn attention to something for a moment which has been 
in the press over the past 12 years, and that is with respect to unidenti- 
fied flying objects. All of the words that I have heard during the past 
several days here indicate that we can travel in space, and that we will 
travel in space, and that we will doso relatively soon. 

Is there any reason to believe that life does exist on other planets? 

Dr. Drypen. As far as I know, the only evidence from planets 
which are near us are colorations on the surface which seem to 
change. What kind of life this indicates, we do not know. It may 
be only moss, or something of that sort. We have seen no positive 
evidence of human life anywhere on the planets which are near us. 





When you start talking about systems outside of our own solar 
system, we do not have any information. 

Mr. Boxanp. Is it conceivable that some of the other planets have 
achieved space travel ? 

Dr. Drypen. Well, if there are people there and if they have been 
there for many thousands of years, of course, it is conceivable. 

If they are people like ourselves, they certainly would move in 
these directions, but we have no positive evidence of anything of 
this kind. 

Mr. Botanp. Do you have any records with respect to unidentified 
flying objects? 

Dr. Drypen. We have not as an agency made any investigation of 
the objects. The Air Force has, and it has spent a good many thou- 
sands of dollars trying to run down each reported case. 

Now, what they run into is that the phenomena in the atmosphere 
are extremely complicated. They have been able to account for each— 
I have forgotten the number, but perhaps three-fourths of these. They 
have had experiences of a pilot in an aircraft seeing the planet Venus 
and thinking this was some object. There have been other appear- 
ances associated with these tremendously big balloons that are sent 
up for cosmic ray measurements. ‘There are certain cloud formations 
and refractions of light, ace ording to some people who have investi- 
gated it. In about three-fourths of the cases they have been able to 
identify the reason. 

I, personally, have no doubt that the people who say they see these 
things are perfectly honest in that it was something that they saw. 
It is the interpretation. We have never seen a piece of any flying 
saucer. We have never seen any physical evidence. I guess it comes 
down to the fact that those of us who have a somewhat skeptical 
attitude toward this like to be convinced that there is some more posi- 
tive evidence than what you see with your eyes, because all of us 
have been in situations where we know that our eyes have fooled us 
very much. 

Mr. Bouanp. In other words, you would like to have as conclusive 
proof as possible? 

Dr. Drypen. Yes, sir. 

Mr. Botanp. You would like to have some substantive evidence and 
feel the object ? 

Dr. Drypen. Yes, sir. 

Mr. Boranp. All of this has been picked up on radar and it has 
been seen. 

Dr. Drypen. Radar shows many so-called ghosts, and many of 
them arise right in the equipment, and are well understood. 

The electrical pulses in the equipment give false images. 

A rainstorm gives an image on a radar screen. Lots of things give 
pips on the radar screen, and it takes great skill by the ope rator to 
distinguish those pips on the scope. 

Experienced radar operators and other experienced people and 
people generally have tried to observe what magicians do on the 
stage and we find that our eyes are not always reli: ible in interpreting 
what we see. 

I do not want to prolong the discussion, but during the war we set 
up a target which was a sphere covered with wire screen and held it 
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up in the air with a captive balloon. We had a radar-homing glider 
toaim at it. A lot of people stood on the ground and observed it. One 
man would swear positively it went to the right, another would swear 
positively it went to the left. They were both right. It did not pass 
on the level. The reason for this is it did not pass on the level, it 
actually passed below. ‘The eye is not a scientific instrument. 

Mr. Boranp. Is there any scientific evidence that some of these 
objects might represent something from outside the world’s atmos- 
phere ¢ 

Dr. Drypen. We have no basis for making such an assumption. 
Most cases, upon investigation, have proved to have been helicopters, 
balloons, stars, cloud formations, searchlight beams on clouds. I 
have seen helicopters in formation with the sun on them in a certain 
way that gives a very peculiar type of appearance. We do not chal- 
lenge the honesty of the observers. They saw something in the sky. 

Mr. Boranp. We have trained airline pilots and trained radar op- 
erators who report these things. NASA has no direct information on 
whether or not these are actual objects coming from some other planet? 

Dr. Drypen. No. 

Mr. Botanp. That is all. 


BUREAU OF BUDGET ACTION ON NASA ESTIMATES 


Mr. Yates. I turn to page 9 of the Administrator’s statement, and 
I read: 

Adequate support of research implies long term and continuous funding. The 
bad habit of coming forth with huge sums and crash programs only when outside 
events generate a hysterical sense of urgency is dangerously irresponsible. * * * 

How much money did you ask of the Bureau of the Budget, Dr. 
Glennan ¢ 

Dr. Guennan. This tentative budget when first proposed to me by 
our staff ran close to $625 million. In our first analysis of this esti- 
mate with the Advanced Research Projects Agency it was revised 
because of duplications very close to a hundred million dollars. ‘This 
was because we were both developing our programs at that time. 
This was back in October and November of last year. We went into 
business on October 1. Our revised estimate was about $523 million. 

After our discussions with the Bureau of the Budget, our estimate 
came down to $485 million, a reduction of about $38 million. I think 
that last reduction is the one that is significant. 

Mr. Yates. The reduction suggested by the Bureau of the Budget 
will not interfere with your work, will it ? 

Dr. GLENNAN. We have reexamined our program. I make the 
point to you very emphatically that this is a very fast moving field 
that we are learning as we go, that in the period between the start of 
our budget preparation and today I believe we have a sounder pro- 
gram than we had then. I believe what we have been able to do in 
the matter of replanning our activities makes this $38 million very 
much less significant than it seemed to us to be at the time. 

I would like to point out in this regard that the very substantial 
sum of money we are programing here for the development of new 
vehicles—it is about a hundred million dollars, I believe—is now the 
result of a fairly well laid on program looking 6 or 8 years ahead, 
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so that we have a spectrum of vehicles of varying capacities which 
one would hope will give us whatever kind of a payload capacity we 
want, a minimum number, so that one is not cadging up something for 
each different experiment, we are not quite developing off-the-shelf 
items but rather, standard vehicles, made up from the different parts. 
We will have a number of second stages, a number of third stages, a 
number of base boosters, ete. By putting combinations together prop- 
erly we can get a variety of capabilities. 

We could have gone on and answered what I term pressures—I 
think that is an advised word—and kept firing vehicles present] 
available to us, such as the THOR, THOR-ABLE, JUNO II, which 
have very limited payload capacity and essentially less than we were 
at first led to believe. 

This would have meant the cost per pound we could get into orbit, 
the cost per experiment: of what we could get into orbit, was in- 
ordinately high. We believe it is part of good management to limit 
the firings today somewhat while we put our effort into getting the 
kind of vehicles which will give us a much greater capacity as time 

oes on. 

The THOR-DELTA program is, I would say, an interim program, 
although the THOR-DELTA will probably wind up with 20, 30, or 
40 vehicles before we get through. It moves our capacity with the 
presently available booster up to some 250 or 300 pounds, which will 
get us into the second generation experiments. 

I would not want to leave with the committee any idea that what 
we are doing is building a single-pupose vehicle which is going to be 
used once, twice, three or four times, and then move to something 
else. This family of vehicles, sort of an on-the-shelf stable, if you will, 
will be used for a variety of purposes and one hopes over many, many 
years to come. 

Mr. Yates. The number of firings which you will make using exist- 
ing vehicles is limited ? 

Dr. GLENNAN. Yes, sir. 

Mr. Yates. Is this true of the military as well ? 

Dr. Gtennan. Yes, I think it is true of the military as well. They 
are depending upon this same family of vehicles being available to 
them. In addition, they have one vehicle they are using today called 
the THOR-HUSTLER, putting the Discoverer into orbit, which is 
an engine—the second stage has been under development for some 
years—part of an aircraft development, a missile engine made by 
Bell Aircraft. That has been converted to be used in the Discoverer 
series and it may also be used as an ATLAS-HUSTLER vehicle. 
That is an interim vehicle for them as well. 





MILITARY SPACE PROGRAMS 


Mr. Yates. They make their shoots in order to obtain military in- 
formation ? 

Dr. GLeENNAN. That is right. 

Mr. Yares. Do they use the instrumentation in their missiles that 
you use in yours ? 

Dr. GLENNAN. Similar instrumentation, many times identical in- 
strumentation. 
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Mr. Yates. What is the difference in the shoots? 

Dr. Drypen. The instrumentation in common is that monitoring 
performance of the vehicle. Their payloads are quite different. 
They are developing, as you know, a reconnaissance satellite. This 
is the aim of the development. The Discoverer is a preliminary 
vehicle getting information on stabilization of the satellite, per- 
formance of various equipments, suitable for their military mission. 

Mr. Yates. Does it serve a useful purpose for them to shoot these 
vehicles as well as yourselves ? 

Dr. Drypen. Yes. They are developing a military system. We 
are discussing with them this point: Do you have any space and 
weight available for carrying scientific experiments? We are in the 
process now. They are going to do a certain number of animal ex- 
periments. 

I understand you referred to that earlier this morning. There is 
an aeromedical program laid on there which is part of the supporting 
effort of Project Mercury. We are also discussing with them whether 
they have room to put in some of their firings radiation measuring 
equipment, magnetic field measuring equipment. 

Mr. Yates. Does this duplication—I do not know whether the word 
carries any invidious meaning—but does this dual system of rocketry 
carry with it an unnecessary expense ? 

Dr. Drypen. I do not think so. In the first place, this system, as 
we mentioned, is really an existing and fairly old system made up of 
the THOR, the THOR booster, and this HUSTLER, which I believe 
was in one of the—— 

Mr. Yares. Is the military not going to seek bigger and better 
missiles ? 

Dr. Drypen. They are. 

Mr. Yares. Are they developing them themselves? 

Dr. Drypen. The CENTAUR itself is based on a more advanced 
system and will use an ATLAS-boosted satellite package. 





COORDINATION OF EFFORT 


Dr. GLENNAN. I think the question being inquired about is: Are 
they going to build booster systems competitive with ours ? 

Mr. Yates. You are going to build the CENTAUR at a substantial 
cost. Will the military have other vehicles it is developing or is it 
relying entirely on your agency to develop future vehicles? 

Dr. Drypen. Beyond the vehicles now in existence, this coordinate 
program is supposed to include the needs of both. They have, as we 
outlined, the SATURN vehicle at ABMA and are financing and de- 
veloping that. At the present time we are developing and financing 
the others. 

Mr. Yates. Why should you not be doing all of them? 

Dr. Drypen. It is a good question as to why one or the other should 
do everything in a given line. In the first place, it is a terrifically big 
job to do all of it. Weare represented in the technical management of 
it, but we do not carry the complete technical supervision. If we had 
that within our organization, we would have to further expand the 
number of people in order to follow it intelligently. 

Mr. Yares. Is there not a diffusion of knowledge and responsibility 
when you have this dual system ? 
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Dr. Drypen. Again I come back to the intent of Congress, which 
did not say the at the militar y should not do space or that we should do 
it all, that there was under consideration the possibility that there 
be a single agency to do all space, both civilian and military, and for 
various reasons this was not the way in which the program was set up. 

Mr. Yares. You really have not answered my question, have you? 
You have talked about the intent of Congress and I was not talking 
about the intent of Congress. 

Dr. Drypen. I do not think there is any virtue in one agency having 
a monopoly of any technology. I think the technology is too big 
and too broad to concentrate in any single agency of Government. It 
is like saying you will concentrate produc tion of missiles in one fac- 
tory. The job is so big that you do it more effec ‘tively and efficiently 
by some subdivision of it. 

Mr. Yaves. It is true, but the job is so important as well as big that 
you seek to allocate responsibility to a particular group. My question 
was directed to the fact that here you have a dual system. ‘One won- 
ders whether or not there is suflicient channelization of responsibility. 

Dr. Drypen. We have one system of vehicles and allocation of re- 
sponsibility for particular vehicles. This is because the job is so big. 


ESTIMATED COST OF FUTURE YEARS’ SPACE PROGRAMS 


Mr. Yares. I would like to press the few questions I asked earlier 
in the hearing today, which were with respect to the foreseeable 
expenses of your program. You stated you foresaw the cost as being 
anpeies ely a billion dollars a year for the next few years, I think. 

Dr. Guennan. I wonder if I could try to illustrate the manner in 
which it seems to me we might get at this. If one takes a block of 
costs here, which are = ASA research centers, this is an ongoing ex- 
pense so long as the Nation wants NASA to be in the aeronautical 
and space research business, just as NACA has been. 

You build on top of that the support activity in basic sciences in 
space. Now, one builds discrete projects on top of this from time to 
time. Here is the man-in-space project. T his is one that we hope to 
be able to solve in the course of the next 2 or 3 years. One may build 
a project on top of that. Probably before this [ should mention the 
vehicle program, which is a program that over the years is going to 
increase in cost until we get to the point of having the vehicles avail- 
able, when the cost should come down like this. 

Suppose that another year from now it appears that it is time for 
us to get into the business of knowing, can you or can you not hit the 
Moon and make a soft I: anding on the Moon? You again build at least 
a piece on top of this. 

Actually, you have a basic program here and this is probably part 
of the basic program. Then come specific projects, which can get to 
be fairly expensive projects. 

As I see it, that is the way in which this program will build. 

Mr. Yarrs. Can you translate that in terms of expected costs? 

Dr. Guennan. I have said—and this is really an off-the- top-of-my- 
head estimate—that I think perhaps our budget for 1963 would be in 
the billion-dollar range. Frankly, I do not see why it should go 
very much larger than that unless we find out something which just 
pushes us very, very hard. 
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Mr. Yares. You do not see any diminution of that beyond 1963? 

Dr. Guennan. Yes; I see it beyond 1963, and I see it beyond 1963 
in the sense by that time one would hope that the bulk of the heavy 
investment in the development of the large vehicular systems will be 
behind us and we would then be buying a unit which to develop 
might have cost you as a ballistic missile costs you, a billion dollars 
to develop, but you buy one for a few million dollars. It is that kind 
of diminution that I see going in the future while one keeps this kind 
of level of effort. 

This is the way NACA has run over the years. A level of effort 
was established to maintain leadership in the field of aeronautic 
research. In this situation, if we believe what the Congress has 
written into the law, it is our Nation’s intent to maintain leadership 
in both the aeronautical and the space sciences. This requires the 
expenditure of money. It is unfortunate that it is an exceedingly 
expensive business, that so much of what we are doing gets lost, that 
you do not use it the second time. 

Mr. Yates. Apparently, the more we know, the less we know. The 
field continues to expand with each bit of knowledge accumulated 
and with each bit of knowledge comes an extension of the frontier 
and the need for additional financing. 


COMMERCIAL BENEFITS 


Dr. GLENNAN. The one wonderful thing—the fortunate thing about 
it is I do not quickly recall any instance where learning something 
more about a phenomenon has not ultimately resulted in something 
of very great value to man. This is a matter where one has great 
faith or he slides backward. 

Dr. StiversTern. There are some interesting points here. You will 
notice on sale in the stores now a little transistorized radio with solar 
cells on top. You can take them on the beach and play your radio 
without a battery, just from the rays of the sun. 

Mr. Yares. I had not seen them. 

Dr. Sriverstern. They are out. They are produced by the Hoff- 
man Co. They are the people who put the solar cells in the satellite, 
the same materials are used. 

This is a graphic illustration of how out of the basic research and 
development you do in one field there is a widespread gain in all other 
fields. This has been the history of our development. This transis- 
torization, for example, by which you get radios this big has come 
about as a result of developments in the past few years in our missile 
and space field wherein you take a package—we can build radio sets 
that we send out into space that will broadcast from a distance of 
20,000 miles; we can build them this big. 

Mr. Yares. About the size of a small transistor radio? 

Dr. Strverstrin. Yes. These are much more miniaturized than the 
sets you buy now. These developments feed into our industrial life 
and create a growth in it that I do not think you can measure at any 
one time, but if you watch the tremendous expansion of our industrial 
growth, a lot of it is reflected by the basic research and development 
we have done in associated fields. 
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PATENT POLICY 


Mr. Yares. Your last point raises this question in my mind. What 
happens to patentable items discovered as a result of Government de- 
velopment contracts? For example, are you using solar energy in 
your satellites or are you attempting to use it? Suppose this was 
developed as a result of a Government development program. What 
— to such patents? 

Dr. GLENNAN. Mr. Nunn from our legal staff can answer that. 

Mr. Nunn. With respect to the contracts that NASA is engaged in, 
the statute requires that the contractor—and we include a clause in our 
contracts that requires the contractor—to report inventions made in 
the performance of his work. By that means information as to in- 
ventions is funneled into NASA. Our patent attorneys review it and 
upon that basis the Administrator then is obliged to make determina- 
tions as to whether the invention is of a class to be waived so that the 
patent or the ownership of the invention is vested in the company or 
the inventor, or whether the United States in its own interest should 
take title to it. 

Similarly, the Administrator makes determinations with respect to 
licensing. ‘This general arrangement whereby the United States takes 
title to patents is similar, I believe, in that respect to the Atomic En- 
ergy Commission. It differs, I believe, with respect to the Depart- 
ment of Defense and their relations with their contractors. 


CENTAUR PROJECT 


Mr. Ruopes. Who is the primary contractor of the CENTAUR 
system ? 

Dr. Guennan. It will be the Convair people. 

Mr. Ruopes. They are also developing the VEGA system ? 

Dr. Guennan. Yes, and the reason is they both use an ATLAS as 
the base booster and the configuration of both the VEGA and the 
CENTAUR are being made just as similar as possible so they can 
use the same tooling. We ought to save money on getting these. 
One of them uses a different fuel from the other, but they are both of 
the same general configuration. 

The CENTAUR happens to have longer fuel tanks because hydro- 
gen is a much lighter material than kerosene. 

Mr. RHODES. You are not using the TITAN system at all? 

Dr. GLENNAN. Not as yet. 

Mr. Ruopes. Is there any particular reason 

Dr. Dryven. This is in the program under consideration for upper 
stages on both the SATURN and NOVA. 

Dr. GLENNAN. Those are farther in the future. 


ROLE OF MILITARY SERVICES IN SPACE RESEARCH PROGRAMS 


Mr. Ruopes. Mr. Yates was asking some questions that I think are 
rather important, and I would like to pursue one further. That is 
the way the armed services fit into this thing. 

Actually, is there any reason why the armed services in develop- 
ment of this art should go beyond the point at which they can deliver 
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a hydrogen warhead anywhere that they need to deliver it? Is there 
anything in the military picture that you can see which would require 
them to be interested any further than that ? 

Dr. Girennan. Yes, I think so. I would just as soon go off the 
record. 

Mr. Ruopers. Off the record. 

(Discussion off the record.) 

Mr. Ruopes. Is there any reason you can think of why the military 
should be particularly interested in the development of high-thrust 
engines ? 

Dr. GuENNAN, Only to the extent they need more thrust than is 
presently available to them for getting heavy payloads into this 
22,000-mile orbit, which is one of the most difficult orbits we will 
atempt. Here, if you are going to put up a communications satellite, 
there is no use putting one up that only has sufficient power equip- 
ment in it to last for a month. You want something that will last 
for years. This may mean solar cells and other things. One looks at 
a communications satellite as something that will w eigh 10,000 pounds 
or more. 

Mr. Tuomas. It is difficult to separate your effort from that of the 
research efforts of the armed services. It must be that way. There 
is no need to build an automobile that will run just 20 miles an hour 
or there is no need to build a rocket that will just go 10 miles. 

Dr. Grennan. The rockets we will build will be used by the mili- 
tary, I am very certain. That is why we have what is known as a 
national booster program, which is very, very closely coordinated. 

The military operations here, it seems to me, are those looking 
toward the end item, the operational system to perhaps a greater ex- 
tent. than our activities. 

We will be doing this, too, in the sense that in our communications 
satellite activities we will be working with some commercial com- 
panies on some sound basis that protects the interests of the people as 
well as giving private industry a chance to develop in this general 
area, but behind all this our basic purpose here is research and 
development and exploration. This is written in law, this is the 
basic purpose NACA has served for years. 

Mr. Ruopes. Is there any limiting factor to your work other than 
the needed thrust in the booster system ? 

Dr. Guennan. Guidance and control systems need a great deal of 
work on them as yet. Just the acquisition of an awful lot of knowl- 
edge we presently do not have. 

Mr. Ruopes. Do you feel that this budget provides all of the money 
which you could spend in fiscal 1960 on a sound research basis? 

Dr. Grennan. I have testified over the past several weeks and 
months to the effect that I do believe this budget will provide us 
with the means for moving ahead on a sane, well-planned program, at 
a rational speed. 

As time goes on, with the rapid changes in the field, it is wholly 
possible we will find this terribly tight. That is, if this committee 
should decide in its wisdom that, well, estimates are estimates, so you 
can get along with 10 percent less or 20 percent less, whatever amount 
one wants to pick out of the air in a situation like this—these estimates 
have been made, I think, very carefully and by people who are really 
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diligent and competent in these fields, and every day they get tighter, 
every day as we look ahead they get tighter. The problems we are 
facing look tougher. There is just no other way I can express this 
to you sincerely. 


ADEQUACY OF APPROPRIATION ESTIMATES 


Mr. Ruopes. I feel a great sense of urgency about this program. 
want to know: could you logically spend more money this year? 

Dr. GLENNAN. In some areas I think we could spend more money 
this year. I am, however, of the opinion that we are not going to 
lose any ground if we follow a program of this sort. 

What seems to me to be important here—and it is what I tried 
to convey, Mr. Yates, in the passage which you were quoting there— 
is that to push this at too rapid a rate is going to break us, physically 
and mentally. My staff is really beat. We have been working al- 
most around the clock. There is a pace beyond which one should not 
be pushed except in the wartime urgency situation where you just 
have ships outside the door being sunk and ‘that sort of thing. 

I believe in this area, too, where we are attempting to acquire brand- 
new knowledge that it takes time to analyze the data that comes back 
to us, to evaluate that data and make sense out of it so we can plan 
sensibly the next experiment. 

One can look at the meteorological program and find that in the 
next 2 years we have only four satellite launchings laid on. People 
say, why, those lazy so-and-sos. 

Mr. Yares. The people around this table do not look haggard 
re to justify that. ‘They look well to me. 

Dr. GLENNAN. People have given me the devil for this. 

Let me piiiies this thought. Why have we not laid on a firing every 
month in the meteorological satellite deal? Because it is our opinion 
that it will take time to get the data back, broken down, analyzed, and 
to know what next one should do sensibly. These things take a year 
and a half and 2 years sometimes to bi lild the pay loads, test them, get 
them ready to go. Suppose we start building just one after the other 
and one of these experiments gives us, as our old friend, Mr. Strauss, 
used to say, a qu: soiaten jump in knowledge. Why fire the rest? We 
have to start over again and reexamine the program we have laid on 
back here a long t sig back. 

We have a program that is sensibly laid out. I would invite my 
colleagues to speak on this because we are a team. Do you have any 
comment on this? 

Dr. Strversrern. I think this program we have is a sound program. 
I think there is a question as to whether or not as it moves along, 
there is the matter of overages that can occur that could put you in 
trouble. This is a thing you do your best job of estimating that 
you can, admifting they are estimates. You know there are unfore- 
seen things that occur in every program, and when you run into them 
you have to take care of them. I hope we do not have too many of 
these sorts of things because if we do, it will upset our program. 
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LAND PROCUREMENT—WALLOPS ISLAND 


Mr. Tuomas. How many acres of land did you buy at Wallops with 
your last year’s money? Some gentleman inquired about it. 

Mr. Umer. We have procured to date about 350 acres on the main- 
land and about 900 acres of marshland between the mainland and 
Wallops Island. 

Mr. THomas. What did you pay for it ? 

Mr. Umer. It averaged $100 an acre for the mainland area and $10 
an acre for the marshland. 

Mr. Tuomas. Do you not have enough land which the Navy trans- 
ferred without buying this land? Some gentleman complained about 
it. 

Dr. GLENNAN. Can you explain why we put the radar there? 

Dr. Stiverstern. Initially we were going after a great deal more 
land than this 3,400 acres. Now we will be buying only about 1,600 
acres. We are going to move the major part of the mainland facili- 
ties to Chincoteague. We are going to take our telemetry station to 
Chincoteague. The large radar installations, however, cannot be 
placed alongside a runway because there is interference between the 
pattern on the radar and the ground equipment for landing the air- 
plane. So it is necessary to have enough land around these installa- 
tions to install them. 

Mr. Tuomas. Is there anything further ? 

Dr. GLENNAN. I hope I may urge you to help us as much as possible 
in speeding up at least the passage of the supplemental 1959. This 
is terribly important as we move forward in this program. 

Second, I note that you skipped over the Beltsville thing. I pre- 
sume our earlier discussion covered that all right. 

Mr. Tuomas. It was covered pretty well. 

Gentleman, it was a pleasure to do business with you. Thank you 
for a fine presentation. Come back to see us. 


Bupeer Estimate ror 1960 


Mr. Tuomas. The authorization for the National Aeronauties and 
Space Administration became a law on June 15 and on June 16 the 
President ee a budget estimate for the Administration for 
1960. The p roposed appropriation langauge as contained in House 
Document 173 will be inserted in the record at this point. 

(The matter referred to follows :) 


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


SALARIES AND EXPENSES 


For necessary expenses, not otherwise provided for, of the National Aeronau- 
tics and Space Administration, including rental of office space within the District 
of Columbia; hire of passenger motor vehicles; and uniforms or allowances 
therefor, as authorized by the Act of September 1, 194, as amended (5 U.S.¢ 
2131) [[, $5,000,000] ; $94,430,000. 


RESEARCH AND DEVELOPMENT 


For contractual research, development, operations, technical services, repairs, 
alterations, and minor construction, and for supplies, materials, and equipment 
and for other items of a capital nature as authorized by law, necessary for the 
conduct and support of aeronautical and space research and development activi- 
ties of the National Aeronautics and Space Administration, including not to 
exceed $9,000 for representation allowances overseas and official entertainment 
expenses, to be expended upon the approval or authority of the Administrator; 
not to exceed $500 for newspapers and periodical; and purchase of [three] 
sixty-five passenger motor vehicles, of which thirty-eight shall be for replace- 
ment only [, $50,000,000]; $33,070,000, to remain available until expended. 


CONSTRUCTION AND EQUIPMENT 


For construction and equipment [at laboratories and other installations of] 
for the National Aeronautics and Space Administration and for the acquisition 
or condemnation of real property, as authorized by law, [$25,000,000] $57,- 
800,000, to remain available until expended. 


Bupeer TABLEes 


Mr. Tuomas. The green sheets for the Administration’s budget 
will be inserted at this point. 
(The matter referred to follows :) 


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SALARIES AND EXPENSES 


Program and financing 


1958 actual | 1959 estimate | 1960 estimate 


Program by activities: 

1. Aircraft, missile, and spacecraft research: 
(a) Aerodynamics and space mechanics- -.-.- a 658, 690 $48, 340, $41, 800, 000 
(6) Powerplants. --- i: e iin eet 19, 709, 942 | 21, 640, 000 18, 800, 000 
(c) Structures and materials a ie , 67% 9, 598,910 | §, 300, 000 
(d) Aircraft operating problems. --~--.-...---- ‘ 2, 326, 2, 700, 000 2, 200, 000 

2. Space flight development and operations 2, 540, 000 7, 600, 000 

3. Headquarters management and coordination - -- pao , 891, 774 3, 940, 000 ), 300, 000 


Total program costs 259, 405 88, 7F8, 910 95, 000, 000 
Supplies or services transferred in (—) without charge, | | 
Dy csccdeewiann’ Fe. a ee: ; , 866,959 | —1, 300, 000 
Total program costs, funded. -.--.-.-.---.---- > 74, 392, 446 | 87, 458, 910 95, 000, 000 
4. Relation of costs to obligations: | 
Costs financed from obligations of other years’ | 
a feet ; ae ees bs _| —2,016, 691 — 570, 000 
Obligations incurred for costs of other years, net 2, 664, 948 | ; ote 
Total program (obligations) -_.-.-.--- 77, 057,394 | 85,442,219 | 94, 430, 000 
Financing: | 
Comparative transfers from (—) other accounts_- —76, 045, 613 | : 
1959 appropriation available in 1958. - aaaieanan | —1,011, 781 1,011, 781 


94, 430, 000 


New obligational authority ----- Re detec eos a --| 86,454,000 | 

New obligational authority: | 
Appropriation _ - ---- i ; SF 5, 000, 000 94, 430, 000 
Transferred from ‘‘S ”” National Aero- 


| 
| 
| 
| 
| 
| 


78, 100, 000 


Appropriation (adjusted) aa 83,100,000 | 94, 430, 000 
Proposed supplemental due to pay increases. - - oe Jetasdeeae 3, 354, 000 |- L 
\ { 
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Relation of costs to obligations 
: iia 
1957 actual 1958 actual | 1959 estimate | 1960 estimate 


Selected resources at end of year: 
Inventories and items on order: 
Stores (goods unconsumed by projects) - $1, 240, 878 $2,514,811 | $1,800,000 
Unpaid undelivered orders (appropria- 
tion balances obligated for goods and 
services on order not yet received)... 2, 877, 153 5, 472, 781 4, 200, 000 
Advances (payments for goods and 
services on order not yet received) --- 43, 559 94, 869 88, 000 
Accrued annual leave (leave earned and not 
taken by employees, charged to activity 
costs) 3, 700, 005 —4, 677, 125 —4, 700, 000 
Unapplied costs (costs incurred not yet as- 
GROG 60 ROGIVUTIED) on oc ciceneicescsincncens _170, 719° 382, 480 383, 125 | 155, 000 





Total selected resources at end of year_ 3, 787, 816 | 1,771,125 | —4,770,000 
Selected resources at start of year (—)-_-.......-..------ a —632, 304 —3, 787, 816 —1, 771, 125 
Adjustment of selected resources reported at start of year é —490, 564 plincdh w itis tisk Osea apa icratientmiladalail 
Transfer of selected resources to ‘Research and development” | 

appropriation for items to be procured under that appropria- | 
tion in the fiscal year 1960: 
Stores _ a Sainaidah bendentaiiatian i 1, 800, 000 
Unpaid undelivered orders. athe eae caulcaidnual 4, 083, 125 
BN. Ped Biduddewtbtccccccconckkeun Ecnieeenans beaee 88, 000 





Costs financed from obligations of other years, net (—). 
Obligations incurred for costs of other years, net 








Object classification 


1959 estimate | 1960 estimate 





Total number of permanent positions. ----._-- ‘ ido , 892 8, 961 9, 988 
Full-time equivalent of all other positions__- ; waa 1 3 15 
Average number of all employees_ -_-_------- ? 7, 806 8, 300 9, 613 
Number of employees at ond ‘of year.........- i = 8, 906 9, 918 
Average GS grade and salary ; 9. 687 | 9.; $7, 773 
Average salary for grades established by the Administrator of 

0, 000 the NABAq cic ccsaz<c cenwea swou bime pmawien 5, 943 $5, 934 

6, 000 — Ses =| ——— } 

0, 000 01 Personal services: | 

0, 000 Permanent positions... - ..--| $50,857,864 | $58,301, 495 $68, 850, 135 

0, 000 Positions other than permanent-..- on ; 925 20, 000 105, 000 

0, 000 Other personal services : : 517, 584 555, 405 1, 020, 865 


0, 000 Total personal services__.--.._...- ‘ 61, 37 6, 373 76, 900 69, 976, 000 
Travel... sata spans etek Uae aetna esede j 402, 178 500 3, 181, 000 
Transportation of things_- ; : te 201, 973 9, 000 349, 000 
Communication services ---- 224, 348 | 38, 450 3, 827, 000 
Rents and utility services... ---- Dubie ad 1, 280, 515 2, 400 4, 212, 000 

Electric power... - : : : 6, 349, 831 7, 052, 900 7, 669, 000 
Printing and reproduction ‘ emis 119, 476 39, 140 210, 500 
Other contractual services -- - - i eatihewareuuaie 689, 229 | , 763 213, 560 

Research contracts_- Be ehes i: 410, 000 50, 000 : Boia 

Repairs and alterations - -- : ok 1, 119, 757 , 055, 270 |.....-. ; 

Services by other agencies. __- ; ‘ 115, 284 35, 330 as 

Research services - - 90, 000 50, 000 ond : 
Security investigations___- | 118, 015 | 0, 000 | 350, 000 

Supplies and materials__-_.-. . ; 7, 120, 273 6, 099, 652 | é 
Equipment. | 3,275,013 | 3, 250, 150 | 
Grants, subsidies, and contributions. ----_. 3, 141, 148 3, 740, 278 4, 420, 540 
Refunds, awards, and indemnities- - : 2,079 | 5, 000 6, 000 
Taxes and assessments.--_..-- ; : ee 10, 121 14, 270 15, 400 
1959 program obligated in 1958_..- 7 ee 1,011, 781 —1, 011, 781 











Total obligations_.__. al 77, 057, 394 85, 442, 219 94, 430, 000 





41612—59——16 













240 


RESEARCH AND DEVELOPMENT 


Program and financing 


| 
1958 actual | 1959 estimate 1960 estimate 
















Program by activities 
ircraft, missile, and spacecraft research es ..| $2,000, 000 $20, 000, 000 
Scientific investigations in space , ce 6 bee ee 12, 000, 000 63, 541, 282 


> 
2 
Satellite applications investigations hath eal thopeaa 1, 000, 000 7, 000, 000 
Space operations technology aon ee 4, 000, 000 38, 000, 000 
Space propulsion technology aon Spe ls 3 xl 3, 078, 250 22, 000, 000 
| | 
| 
| 


on ge po 


6. Space systems technology et a oe ae ae eee 3, 000, 000 
7. Tracking and data acquisition a eeu esisohdiced | 1, 000, 000 9, 000, 000 
8. Vehicle development = ai ‘ -| 2, 000, 000 40, 000, 000 
otal program costs 25, 078, 250 202, 541, 282 
%. Relation of costs to obligations: Obligations incurred | | 
for costs of other years, net.........--- nn sbeebhvkwen . 192, 291, 282 130, 528, 718 
; = 


rotal program (obligations) _- 3 
Financing: Unobligated balance transferred from ‘United | 
States scientific satellite,’’ Department of Defense (72 Stat. 

$33) = s : : 4 25 








333, 070, 000 


to 
“a 
& 
re) 
tn 

w 
~ 










New obligational authority . 191, 828,250 | 333,070,000 


New obligational authority 






















Appropriation : | $50,000, 000 $333, 070, 000 
Proposed supplemental appropriation 20, 750, 000 
Transferred (72 Stat. 433) from 

Salaries i expenses, Advanced Research Project 

Agency, Department of Defense”’ if 59, 200, 000 ‘ 

Aircraft, missiles, and related procurement, Air | 

Force”’ 15, 100, 000 

“up ; 


rch, development, test, and evaluation, Air 


12, 700, 000 





arch, development, test, ind evaluation, 
y”’ 4, 078, 250 


Appropriation (adjusted ae 191, 828, 250 333, 070, 000 


9. Relation of costs to obligations 


















1958 actual 1959 estimate | 1960 estimate 


Selected resources at end of year: Inventories and items on 


Stores ods unconsumed by projects . $12, 000, 000 | $15, 000, 000 
Unpaid undelivered orders (appropriation balances obli 

gated for goods and services on order not yet received 178, 291, 282 309, 791, 125 
Advance payments for goods and services on order not 

vet received 2, 000, 000 4, 000, 000 





»d resources at end of year 192,291,282 | 328, 791, 125 


Total sele 


Selected resources at start of year (—) : -.| —192, 291, 282 
Selected resources transferred from ‘‘Salaries and expenses” 
ropriation for items procured under that appropriatioz 





r to the fiscal year 1960: 
stores 
Unpaid undelivered orders 


Advances 





—1, 800, 000 
4, O83, 125 
—88, 000 


Obligations incurred for costs of other years, net 192, 291, 282 | —130, 528, 718 
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Object classification 


| i 
1958 actual | 1959 estimate | 1960 estimate 

















é | | 
e sesintial | Ragan’ 7 codon — ; 
- Total number of permanent positions pale annie’ —_ oeiall 161 | 
4 verage number of all employees ee |- ; 93 | : : : 
Number of employees at end of year o--0--]----- 161 j__- 4 
0 . ‘ - ao | 
25 A ye GS grade and salary singlet diaedids ; 10.3 $7, 671 |--- ‘ 
a A vers ry for grades established by the Administrator of | | 
” . aa 3 os any | 
~) e NASA 5, 867 |-- 
) | 
> 01 Personal services | | 
”) Permanent positions . — “ $708, 000 
3 Other personal services. _- LZ | | 197, 000 ‘ 
0 | | Said 
29 Total personal services j ase P | 905, 000 | ‘ . 
02 Travel aa _ | 350, 000 | 
18 07 Other contractual services me | 5, 000 | 
- Contractual research, development, operations, tech- | 
1”) nical service, repairs, alterations, and minor con- | 
truction | i 
By universities _| 19,078,250 | $35,000, 000 
By Government agencies : | ’ 99, 145, 282 5, 000, 000 
By non-Government agencies : me | 24, 805, 000 | 163, 500, 000 
re 3 0 0 | 2, 570, 000 
”) Alterations _ ‘ Selanne , be 4 0, 000 | 2, 570 
OS upplies and materials wd ‘ Sasen | ; 64, 965, 000 | 2, 000, 000 
09 Equipment a 7, 670, 000 15, 000, 000 
yu) il Grants, subsidies, and contributions. 45, 000 | 
5 Taxes and assessments ; 1,000 | 
} } 
Total obligations elvan s a6 217, 369, 532 | 333, 070, 000 
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) 
10 
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10. Relation of costs to obligations 


| 
1957 actual 1958 actual 


= 


1959 estimate | 1960 estimate 


| 
| 
| 








Selected resources at end of year: Inventories 
and items on order: 

Unpaid undelivered orders (appropriation 

balances obligated for goods and services 








on order not yet received)_............._-. $18, 925, 630 | $22, 163,679 | $52, 305, 732 $64, 055, 732 
Advances (payments for goods and services 

on order not yet received)................- 55, 713 615, 223 750, 000 1, 000, 000 

Total selected resources at end of year - -- 18, 981, 343 22, 778, 902 53, 055, 732 65, 055, 732 

Selected resources at start of year (—)......---.-..-------..-.-- —18, 981,343 | —22, 778, 902 —53, 055, 732 

Obligations incurred for costs of other years, net_.....___- 3, 797, 559 30, 276, 830 12, 000, 000 













Object classification 






| 1958 actual 


Oe SN cent sarc knugcs aeemunea at chee dechanocamee $2,000,000 | $10, 400, 000 $17, 000, 000 
DU Re I ak kn Sokscdnc be idee ke dc«ssc. 18, 118, 106 49, 875, 830 38, 000, 000 





1959 estimate | 1960 estimate 















Ee OOO cents caeeckssnngh< cans bnaghiesnneies 20, 118, 106 60, 276, 830 55, 000, 000 















LANGUAGE CHANGES 





Mr. Tuomas. The statement relating to changes in appropriation 
language will be included in the record at this point. 
(The statement follows :) 


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


DISCUSSION OF PROPOSED CHANGES IN APPROPRIATION LANGUAGE FOR REGULAR 
ESTIMATES OF APPROPRIATIONS, Fiscan YEAR 1960 






Salaries and expenses 






CHANGE DISCUSSION 
“including rental of office space within Public Law 86-20, approved May 13, 
the District of Columbia” 1959, amends section 203(b) (3) of the 
National Aeronautics and Space Act of 
1958 by adding: “to acquire by lease 
or otherwise, through the Administra- 
tor of General Services, buildings or 
parts of buildings in the District of 
Columbia for the use of the Adminis- 
tration for a period not to exceed ten 
years without regard to the Act of 
March 3, 1877 (40 U.S.C. 34)”. The 
subject change is a desirable addition 
of language to assure that adequate 
space be provided for NASA head- 
quarters activities. 
“rental of motor vehicles” To permit the use of the “Salaries 
and expenses” appropriation for vehicle 
rentals. This provision is ordinarily 
comprehended within the appropriation 
providing funds for vehicle purchase. 
Under the NASA appropriation struc- 
ture, however, all equipment procure- 
ment, including the purchase of ve- 
hicles, is funded under the “Research 
and development” appropriation while 
the costs of all rentals are funded under 
the “Salaries and expenses” appropri- 
ation. 
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Research and development 


“and for other items of a capital nature 
as authorized by law” 


“including representation allowances 
overseas and official entertainment ex- 
penses, not to exceed $9,000, to be ex- 
pended upon the approval or author- 
ity of the Administrator” 


“newspapers and not to 


exceed $500” 


periodicals 


purchase of 
of which 


’ 


“and 
vehicles, 
placement only.’ 


motor 
be for re- 


65 passenger 
38 shall 


To give effect to the provision in sec- 
tion 1(b) of H.R. 7007 (NASA Appro- 
priation Authorization Act for the fiscal 
year 1960) which authorizes the use of 
research and development appropria- 
tions for certain items of a capital 
nature which may be required for the 
performance of research and develop- 
ment contracts. 

To permit oversea personnel, for 
example, tracking station managers, to 
comply with local customs regarding 
entertainment of dignitaries ($7,000), 
and to provide a modest fund for offi- 
cial entertainment approved by the 
Administrator ($2,000). 

To inerease the existing limitation 
from $100 to $500. The amount of 
$100 has been found to be seriously 
inadequate to provide for subscrip- 
tions to newspapers and periodicals re- 
quired by staff personnel in the con- 
duct of their official duties. 

To permit the normal replacement of 
passenger motor vehicles meeting pre- 
seribed standards, and to increase by 
27 the total number of passenger motor 
vehicles as follows: 

Lewis Research Center (Plum 
srook) : Station wagons__-- ~~~ 
Goodard Space Center: 
Domestic installations: 
Sedans 
Station wagons... ......... 
Foreign installations: 

Sedans__- 

Station wagons___---~-_-~- 
Patrick Office: Station wagon_-_ 
Western Office: Sedan 
Jet Propulsion Laboratory: 

Sedans 
Station 


T 


PASSENGER CARRYING AUTOMOBILES AND ATRCRAFT 


Mr. Tuomas. The tables regarding passenger carrying automobiles 
and aircraft will be inserted in the record at this point. 


(The tables follow :) 
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Source of passenger-carrying vehicles 


| | 

| 

Sedans | Station Buses Ambu- | Total 
wagons lances 


PN Te OER nn cocnwenninksaieiieamniediog 
sis EE Sa ee ee 
Transferred from Army Ordnance (Jet Propulsion 
LARIINGS ... «ciniwenetiinaoccsassens 
Transferred from Army Map Service 
project) é 


(Vanguard 





Passenger-carrying vehicle requirements—Fiscal year 1960 estimates 





| 
On hand, start of fiscal year 1960 Requested replacements, fiscal year 1960 


Age year Sta- | | Sta- | Am- 
tion Buses bu- Total Se- | tion | Buses bu- Total | 
wag- lances dans wag- | | lances | 


—_ 
nw 


OWN K “Ihe 


wr 
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